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Tannate Belting 


We all like belting that gives little trouble and big output. 
Tannate Belting gives you the output and saves trouble. 

As mentioned in our last, Tannate outwears ordinary belting 
two, three and four times over. We promised to tell you more 
about this. Here is a recent report :— 

On an Extractor in a laundry, a high speed drive, a Tannate x 
belt has lasted over seven years which is several times the service - © ‘ 
they got from oak belting. Such life means saving of trouble. hl 7; 

One reason for this life is the unusual strength of the leather. - 4 
This comes in part from the choice selection of hides used, but i -\ ay 
chiefly from our method of tanning. Try tearing out a sample 3 
slit */,.” from the edge, and note the strength of the lender strip. | ’ 

Such life means fewer stops and greater output. The out- | we 
put is also increased through the prevention of slippage by the : 
cling and flexibility described in our last. 

Let us send a sample for you to feel its strength, flexibility 
and cling. Then prove our claims by putting Tannate on 
some hard drives. Get it from your dealer. 
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= are probably more devices and 
schemes for removing or preventing 

scale than for any other power plant pur- 

pose—yet boiler scale is still with us. 


The Dean Removing Scale from the Tube of a Water Tube Boiler. 


And coal is still wasted by the lining or cover- It enables the engineer to show tangible fuel 
ing of scale on boiler tubes—which is about as savings and helps him to get recognition from 
sure a non-conductor of heat as you can find. the “old man” quicker than anything 


This because the ‘‘scale preventers’” don’t else. 


prevent and ‘“‘removers’’ don’t remove. And any engineer can prove this to his own 

That is, they don’t do the job thoroughly, if at satisfaction at no cost whatever—we know the 

all. tenance Dean, we know the scale proposition, we take 
all the risk. 


We know it will pay any engineer to find the 
scale remover that really, thoroughly removes all 
the scale— 


And it’s for just this reason that the Dean 
Boiler Tube Cleaner appeals to practical 
engineers. 

The Dean operates on a principle that compels 
thoroughness. Therefore we know it will pay us to send you 
a Dean Cleaner with no strings attached to it. 


It will remove pound after pound of scale from . 
boilers that have been ‘‘cleaned’’ by cther The thing for every progressive engineer to do 
processes or methods. right now is to read and take up— 


Our Trial Offer To Engineers 


Try the Dean in one boiler and if you don’t 
ou _ like it, send it back at our expense. 


If you like it, pay for it. 
Then keep it six months and watch your coal 
pile. 


If in that time the Dean hasn’t paid for itself, 
send it back and we'll refund your money. 


The D ‘ state Scale from th = Up 
Tube of a Return Tubular Boiler. nd This is a bona fide offer to engineers—-there are 


no strings to it. Write us today. 


The Wm. Pierce Company 


Jewett Building, Buffalo, N. Y. 


Chicago Office: 801 Steinway Bldg. 
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KEYSTONE GREASE 


a — > > = > 
7 


PA OFF 


With Keystone Users Everywhere 


A Visit To Brother Postlethwaite In Arizona 
POSTLETHWAITE is a jovial 


Ve 


| Zag \ =| engineer of English descent, who has been 
WG = y S operating a Power Plant out in a small town 
PR fDSlli* 5 in Arizona for over 25 years—and using Keystone 
OE =e e Grease since the first day he went on the job. He’s 
wWw3 I te | in a position to speak with authority on Keystone 
Grease. 
k | “Blow me if this isn’t cocky Keystone Grease come in to have 
I) / a chat and a pipe with me,” says he when our Salesman calls. 
HI y) ") il “Glad to see you, old boy, and proud to tell you that the grease is 
y/ MD ‘ as fine as ever, still giving the best results. Dem’ me if you'll find an 
empty cup or a hot box in the plant. 
> _ And those are the conclusions to which the continued use of Key- 


stone Grease a/ways leads. 


Don’t Forget Our Free Offer 


Our offer to send you—absolutely. without charge 


—a Can of Keystone Grease, a Grease Cup and an 
Engineer’s Cap. We want you to try Keystone 
Grease. For an actual trial of ‘‘Keystone’’ is the 
best proof for you as well as for us. The coupon 
brings Grease, Cap and Cup—fill it out and 
return—today. 


Executive Offices and Works 
21st, Clearfield and Lippincott Streets Philadelphia, Pa. 


Branch offices and warehouses in the principal cities of the United States. 
Agencies in the principal countries throughout the world. 


NO CONNECTION WITH THE OIL TRUST 


A SAMPLE FREE 


y KEYSTONE LUBRICATING COMPANY, Phila. 


Please send us a large size sample of Keystone Grease, sufficient for testing purposes, and one Brass Grease Cup and 
Free Engineer’s Cap. It is thoroughly understood that no charges whatsoever will be made for sample, cup or cap, and 
all express charges will be paid by you. 


Name of bearing where sample will be tested. Ante eaca’ 


REGISTERED U.S. 

| 
‘ 

Size Cap 
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Check Valves 


Non-return Boiler Stop Valve 


DURABILITY 


and 


STRENGTH 


combined with the most improved design 
and high grade workmanship make 


LUNKENHEIMER 


Iron Body Valves 
the leaders of their line 


The iron used is made according to our own 
formula and has a tensile strength of 25,000 
pounds per square inch. 


All parts subjected to wear are renewable and 
are made of a good grade of bronze composition 
containing a high percentage of copper and tin. 


The line consists of Globe, Angle, Cross, Check, 


Gate, Non-return Boiler Stop Valves, etc. 


They are made in all standard sizes, and in 
several weights, the heaviest being for work- 
ing pressures up to 250 pounds. 


For superheated steam and severe service these 
valves can be had made of ‘‘Puddled” Semi- 
steel, having a tensile strength of 35,000 pounds 
per square inch or for extreme conditions of 
service, pressure and superheat they are made 
of Cast Steel, the tensile strength of which is 


about 80,000 pounds per square inch. 


Specify and insist upon securing genuine 
Lunkenheimer make. Do not accept sub- 
stitutes, they are never as good as the genuine. 


“MOST supply houses sell them—yours CAN -if they DONT or WONT-+ell US.” 


THE LUNKENHEIMER COMPANY 


Largest Manufacturers of High Grade Engineering Specialties in the World. 


General Offices and Works, Cincinnati, Ohio, U. S. A. 


NEW YORK CHICAGO BOSTON LONDON, S. E. 
64-68 Fulton St. 186N. Dearborn St. 138 High St. 35 Great Dover St. 
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Do You Want An End To % 
Mechanical Cleaning? 


You can end this week-after-week cleaning of 


scale-filled boilers by mechanical methods, by * 
z | using instead a boiler feed treatment made to oo 
fit your particular boiler feed water conditions. " 
4 This is the only logical and sure way of securing . 
absolute prevention of scale formation. We are 
ra the pioneers in this business and our many years - 
experience as well as our excellent laboratory i 
‘ facilities are at your service. a 
Write for catalog describing Dearoorn methods 
in detail. 
| Send ‘gallon sample Send this today and 
' 4 of your feed water we will give it im- 
| for free analysis. mediate attention. 


Dearborn Drug & Chemical Works 


Robert F. Carr, President 


General Offices, Laboratory and Works General Eastern Offices, 299 Broadway 
Chicago New York 


Branch Offices In Principal Cities 
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Positively stops all leaks of 
steam, water, fire or oil. They 
are easy to apply, harden 
quickly and when hard,expand 
and contract with the 


Every engineer should have a 
_ copv of our instruction book. 
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MANUFACTURING CO. 


Jersey City, N. J. 
| 231 N. Jefferson St., Chicago 
| 36 Sacramento St. 


San Francisco, Cal. 


8 White St., Moorfields, E.C. 
London 
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Some interesting experiences have been 
published in PowER from time to time as to 


the use of sand in hot bearings, and there was | 


a wide diversity of opinion as to its value 
when so used. Its efficacy seems to depend 
upon where and how it is used, and the differ- 
ence of opinion is still wide and unsettled. 


The little toddler while at play in the 
backyard sandpile soon learns that energy, 
grit and perseverance are needed for it to dig 
its way up to the top 
of the heap. 


The ‘‘sand”’ that counts is possessed by 
the engineer who perseveres under almost 
overwhelming obstacles and wins out; he has 
the required grit, and backs it up by hard 
work. He does not recognize luck, nor 
chance; he gets busy and sticks to the job— 
and this does not mean coming on duty at 
9g a.m. and knocking off at 4 p.m. 


Another test for ‘‘sand,’’ from which 
some engineers shrink, is that of permitting 
central-station men to 

run a test of the steam 


And so it is with 
the operating engineer. 
He must have a heap 
of mental ‘sand”’ be- 
fore he is equipped, for 
instance, to assume 
charge of a badly run- 
down plant where the 
stockholders’ only pol- 
icy is apparently to 


apparatus. The man- 
agement takes the 
ground that if the cen- 
tral-station men can 
show up anything 
about the plant that is 
unknown to the man- 
agement, it is high time 
to bring it to light. 


Have you, Mr. 


squeeze every possible 

dollar out of the prop- - 

erty, and to refuse to put aside anything for 
its repairs and maintenance. 


There are certain individuals who think 
that it requires ‘‘sand”’ to burglarize a man’s 
home in the dead of night; to take a “dare”’ 
or needlessly risk their lives; or, knowing that 
the boiler plates are badly pitted or are other- 
wise dangerously defective, will continue to 
operate the boiler. Running risks when there 
is nothing to be gained merely indicates rash- 
ess and recklessness. 


Isolated Plant Engi- 
neer, got the ‘‘sand”’ 
to put your station to the test, or is it pos- 


sible that the showing would endanger your 
position? 


It this is the case, you need ‘‘sand,’’ not 
for hot bearings, but for stiffening up your 
backbone, for successfully coping with your 
engineering problems, for creating courage 
to tell the management just how much need- 
less waste is going on in the plant, and how 
it can best be stopped. 
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Pumping Plant at Sloss Iron Mines 


To provide a modern electric generat- 
ing plant solely for the purpose of 
keeping a mine free from water is un- 
usual; but this was done by the Sloss- 
Sheffield Steel & Iron Co., Birmingham, 
Ala., at what are known as the “Sloss” 
workings on Red Mountain in Jefferson 
County. 


HEAVY INTERMITTENT INFLOWS OF WATER 


Included in these workings are two 
slopes of about 23-deg. pitch. The lower, 
designated as No. 1, is 2400 ft. south- 
west of No. 2. Both lie directly across 
from Bessemer, Ala., about 1% miles 
distant. In common with other slopes 
on Red Mountain much trouble was 
caused by heavy inflows of water, that 
usually broke in from the overlying strata 
through fractures in the hanging wall. 
These occasional floodings were originally 
of relatively short duration, and little 
difficulty was experienced during most of 
the year in keeping the workings dry. 

In 1909-10 the condition of No. 1 mine 
was greatly impaired by heavy falls of 
top rock, which opened up numerous 
channels of water and forced a shut- 
down of the mine. Additional pumps and 
the necessary pipe lines were installed, 
but the flow of water was so steady and 
of such great volume that the direct- 
acting steam and air pumps proved in- 
adequate. Consequently, F. W. Haus- 
mann, mechanical engineer of the com- 
pany, in conjunction with M. J. Lide, 


consulting engineer, prepared the plans - 


for a complete electrically driven pump- 
ing plant. 


THE POWER EQUIPMENT 


The pumping plant comprises a power 
house, in which is installed a steam-tur- 


By C. A. Tupper 


A 750-kw. turbine plant sup- 
plying electrical energy to an 
underground pumping station 
equipped with four-stage centrif- 
ugal induction-motor-driven 
pumps installed solely for the 
purpose of keeping mine free 
from water. 


bine generator unit of 750 kw. capacity, 
and an underground pumping station 
equipped with two 10-in. four-stage cen- 
trifugal pumps, each direct-connected to 


a 450-hp. three-phase 60-cycle squirrel- 
cage induction motor. The turbine, which 
operates at 3600 r.p.m., is supplied 
through a 6-in. feeder with steam at 
125-hp. gage pressure from a battery of 
water-tube boilers. In its various de- 
tails standard practice is followed. Three- 
phase, 60-cycle currents are delivered by 
the generator at 2300 volts. Excitation 
for the alternator is supplied by an en- 
gine-driven dynamo of 15 kw. at starting 
and by a motor-driven set of the same 
size while running. 

The turbine is operated condensing, 
and the arrangements for this are some- 
what unusual. All of the water pump- 
ed from the mine is discharged into a 
large circular concrete reservoir, with 
suitable gates for excess flow, situated 
on the side of the mountain above the 
power house. From this reservoir in- 
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FIG. 2. VERTICAL SECTION THROUGH 
PLANT 


Fic. 1. TuRBINE GENERATING UNIT IN PowER PLANT 


GenterLineat 
Overflow 


| 


jection water at 60° F. is drawn to a 
36-in. Tomlinson barometric condenser, 
which maintains a vacuum of approxi- 
mately 28 in. referred to a 30-in. barom- 
eter. The piping and other arrange- 
ments at the power house, with provision 
for atmospheric exhaust when desirable, 
are shown in the sectional view of the 
Station, Fig. 2. 

From the switchboard the alternating 
current generated is carried to the mine 
opening by means of a three-phase over- 
head line and thence through a three- 
conductor lead-covered  steel-armored 
cable to the pump motors. 


STARTING THE 


For convenience in operation, the en- 
gineers’ plans provided for starting the 
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motors and stopping them directly from 
the power house. To this end induction- 
motor panels were embodied in the 
power-house switchboard, from which, by 
means of suitable gearing, are manipu- 
lated auto-starters situated in the base- 
ment. In addition, at each motor is 
provided an emergency oil switch, so 
that, in the event of an accident, the 
operator in the mine is not dependent 
upon the power-plant engineer to enable 
him to shut down. There is, however, 
direct telephone connection. In starting, 
a pump motor can be brought up to full 
speed quickly, with the other motor either 
running or shut down, and the momentary 
fluctuation in voltage is slight. 

The underground pumping station and 
a permanent sump of 1,500,000 gal. or 
more are situated about 1600 ft. from the 
slope mouth. At this point the pumps 
have to operate against a total vertical 
head, including suction, of 655 ft. The 
rated capacity of each pump at 1130 
r.p.m. is 1800 gal. per minute. 

Electrically, there was some difficulty 
at the start. As is customary in systems 
containing a combination of overhead and 
underground circuits, high potentials oc- 
curred, due to resonance effects, which on 
several occasions produced  pin-hole 
punctures in the insulation of the motor 
windings. This difficulty, however, was 
remedied by grounding the neutral point 
of the generator and installing aluminum- 
cell, electrolytic-type lightning-arresters. 

For the illustrations an. data here pre- 
sented, the author is indebted to Jesse 


Adkins, Birmingham manager of Allis-. 


Chalmers Co., which built the power and 
pumping machinery, and to F. W. Haus- 
mann, engineer of the Sloss Sheffield 
Steel & Iron Co. 


Answers to Study Questions 


1. A horsepower is equal to 0.746 of 
a kilowatt. One pound of steam per 
kilowatt would be 0.746 of a pound per 
horsepower if the unit were of 100 per 
cent. efficiency. But if the unit had an 
efficiency of only 90 per cent., one horse- 
power would produce only 
0.746 x 0.90 = 0.6714 kw. 
One pound per kilowatt would therefore 
mean 0.6714 lb. per horsepower used 
in producing it under these conditions 
and 16.5 Ib. per kilowatt-hour would 
mean 
0.6714 x 16.5 = 11.0781 1b. per hp.-hr. 
Proof: 11.0781 lb. of steam produce 
746 x 0.90 = 671.4 watts 
or 
.078 
= 0.0165 lb. 
of steam produce ! watt and 
0.0165 x 1000 = 16.5 Ib. 


of steam produce 1000 watts or a kilo- 
watt. 


POWER 


The formula is 
Hp. Kw.*~ 1000 


Hip. = Water rate per horsepower; 


Ku. Water rate per kilowatt; 


E = Efficiency of the unit. 

2. To produce a pound of dry satu- 
rated steam at 135 lb. pressure from 
water at 32 deg. requires 1191.6 B.t.u. 
(values are from the Marks-Davis steam 
tables). 

To heat a pound of water from 32 to 
160 deg. requires 127.86 B.t.u. To make 
the pound of steam from feed water of 
160 deg. requires therefore 


1191.6 — 127.86 = 1063.74 B.t.u. 


To evaporate a pound of water “from 
and at 212 deg.,” that is, to evaporate 
at atmospheric pressure a pound of water 
already at the boiling point at that pres- 
sure, requires 970.4 B.t.u. Under these 
conditions, therefore, there would be 
evaporated by the same amount of heat 

1063.74 

979.4 
times as much water as from feed of 
160 into steam of 135 lb. pressure. 

If, then, one pound of coal evaporates 
8.5 Ib. of water under the stated condi- 
tions, it would evaporate 


8.5 x. 1.0962 = 9.3177 


from and at 212 deg. 
The formula is 


1.0962 


H—h 
970.4 


Ee = Ea 


where 
Ee = Equivalent evaporation from 
and at 212 deg.; 
Ea = Actual evaporation under given 
condition; 
H =Total heat of dry saturated 
steam of given pressure; 
h = Heat of liquid at given feed- 
water temperature. 
3. The product of each weight and 
its distance from the fulcrum or point 
over which the lever turns must be the 


same. 


The given weight, 100 Ib., is 9 ft. from 
the fulcrum. The product of the weight 
and distance is 

100 x 9 = 900 


The missing weight multiplied by 3 
must equal 900, then 


900 = 3 = 200 
is the missing weight. 
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Proof: 
100 x 9 = 900 
300 x 3 = 900. 
The formulas are 
Wd 
D 
_Wd _ wD 
where 


W = Greater weight; 
w = Smaller weight; 
D = Greater distance; 
d = Lesser distance. 

It makes no difference whether the 
distances are inches, feet or miles, so 
long as they are both taken in the same 
units. 

4. One pound of force will accelerate 
the velocity of one pound of matter at 
the rate of 32.16 ft. per second. 

For each pound of matter falling a 
pound of force is pulling downward. 

Starting from rest, the velocity at the 
end of one second will be 32.16 ft. per 
second: at the end of 2 sec., 64.32, etc. 

At the commencement of the first sec- 
ond the velocity is zero; at the end, 32.16 
ft. per second. Since the acceleration 
is uniform the average velocity for the 
secona wii) te 

32.16 + 2 = 16.08 ft. per sec. 
At the end of 4 sec. its velocity would 
be 
4 xX 32.16 = 128.64 
and its average velocity 
128.64 + 2 = 64.32 ft. per sec. 


Falling 4 sec. at this average velocity, it 
would drop through 

4 x 64.32 = 257.28 ft. 
The acceleration 32.16 ft. per second be- 
ing that due to gravity is called g. Call- 
ing the time in seconds ¢t and the distance 
d, the formula is 


It would take 100 lb. per square inch 
difference in pressure between the con- 
tents of the boiler and the atmosphere 
to blow the valve wherever the boiler 
were. As the gage measures this dif- 
ference of pressure, it would indicate 
the same pressure when the valve lifted 
whether the boiler were at sea level or 
on a mountain. 


The N. E. L. A. Bulletin is asked if 
any member has been successful in se- 
curing power in laundries. If more power 
is sold to the average laundry, speaking 
for ourselves, the editorial force of this 
paper will have to seek refuge in overalls 
and jumper. Our newest negligee has 
shown a dangerous difference of potential 
between the primary and secondary “ter- 
minals,” its dynamic force is well nigh 
spent, and it has the appearance of hav- 
ing been “shocked” beyond resuscita- 
tion. 


where 
; 
x 
ae » 
; 
: 
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Adjustment of Electric Lighting Rate 


In estimating the costs of construc- 
tion, operating expenses, depreciation, 
valuation, etc., of power plants and all 
factors to be considered in the establish- 
ment of equitable rates of services, the 
reports of the Wisconsin Railroad Com- 
mission have been almost universally 
adopted in principle by other state com- 
missions, municipal public-utility boards 
and engineers as an accurate basis for 
decisions. Also, a recent address by 
Prof. Cory, of the University of Cali- 


fornia, upon the adjustment of rates, ° 


before the League of California Munici- 
palities at Santa Barbara, offers new and 
instructive data. Before taking up Prof. 
Cory’s paper, extracts will be given from 
the reports of the Wisconsin Railway 
Commission. 


WISCONSIN RAILROAD COMMISSION—VALU- 
ATION OF PLANTS 


Taxes, depreciation and interest on the 
investment are expenses which a public 
utility must meet; they should be borne 
by the consumer; otherwise the burden 
of cost does not fall where it belongs. 
Again, these so called “fixed expenses” 
depend directly upon the investment rep- 
resented in the plant. To make each de- 
partment bear its proper burden of ex- 
pense, it is necessary to determine upon 
a fair valuation not only of the total 
property but of each department. 

In estimating the costs for municipal 
as well as for privately owned plants, it 
seems necessary to consider the operat- 
ing expenses, depreciation, taxes and in- 
terest on the investment. The two former 
are always present and must be met, no 
matter by whom the plants are operated. 
Taxes and interest charges may, in a 
sense, be dispensed with for municipal 
plants; on the other hand, both are evi- 
dent in some form in all industrial activ- 
ities. If such items as fixed charges are 
not considered by municipal plants in 
fixing rates for private consumers, it 
would seem that these consumers would 
be favored as against the tax payers. 
There does not, on the whole, appear to 
be any equitable ground upon which such 
charges can be entirely eliminated in any 
industry or in any connection with the 
services of any public utility. 


OPERATING EXPENSES 


Operating expenses may be divided in- 
to two classes: constant and variable 
expenses. Constant expenses are not 
often materially affected by the amount 
of business done, while variable expenses 
are affected by the amount of business 
done. From the point of view of rate 
making, since constant expenses depend 
upon the capacity, they should be dis- 
tributed among the consumers, and since 


Extracts from the reports of | 
the Wisconsin Railway Commis- | 


sion régarding the influence of 
various fixed charges upon the 
rates and a paper by Prof. Cory 
showing the influence of the load 
factor upon the total cost. 


variable expenses depend on the output, 
they should be distributed according to 
the output. Under this apportionment, 
constant expenses assume the nature of 
a service charge and may either be di- 
rectly applied as a service charge in the 
rates or may be used as the basis upon 
which to determine the minimum charge. 

The electric-lighting business is such 
that a large proportion of the operating 
expenses are not directly proportiona! to 
the output. Since it is impossible to 
store electrical energy economically, the 
plant must be so designed and main- 
tained as to be able to meet the maxi- 
mum demand. Whether the consumer 
uses much or little current is of small 
consequence in determining the capacity 
of the plant. He has in his residence, 
store or office a certain number of lamps, 
and if he desires to burn all of them at 
one time, the plant must be able to sup- 
ply him with sufficient current. 

Variable | expenses, 
items as fuel, oil, waste and certain re- 
pairs and labor, are directly proportional 
to the power sold; they increase as the 
output increases and decrease as it be- 
comes less. There are, however, certain 
items which can be called neither all 
capacity expense nor all output expense, 
but must be divided between the two 
groups. 

Distribution expenses are but slightly 
affected by output and are, therefore, 
largely capacity expenses; general ex- 
penses are entirely capacity costs, not 
influenced by output. Depreciation and 
interest on the investment are overhead 
expenses, following the general practice, 
and are apportioned between output and 
capacity on the basis of the total ex- 
penses. Direct expenses include the gen- 
eration, distribution and consumption 
charges. 

The practice of charging operating ex- 
penses to the construction account may 
have serious consequences. It may lead, 
first of all, to erroneous conclusions as 
to the financial condition of a plant and 
the sufficiency of the revenues derived 
from operation... If expenditures are 
wrongly charged to construction, operat- 
ing expenses will appear correspondingly 
less, and the margin between revenues 
and expenses proportionately wider; and 


including such. 


the showing of net profit 
fictitiously to an equal extent. 


augments 


DEPRECIATION 


Depreciation is that loss or shrinkage 
of value which inevitably occurs from 
time to time in the equipment of the 
plant; it may be due to wear and tear, 
to age, to the march of modern invention 
or to inadequacy. The establishment of 
a depreciation fund, in short, is intended 
to keep the original investment intact. 
Bearing this in mind, depreciation might 
reasonably be defined as the amount 
which makes up the difference between 
the value of the plant at any period after 
construction, although kept in good run- 
ning condition by ordinary repairs, and 
the original cost value of the plant. 


RATE ESTABLISHMENT 


The rates for electric energy should 
be based upon the cost of service, under 
which each particular consumer con- 
tributes to the revenues of the company 
in proportion to the cost to the plant of 
such service. The cost, in turn, depends 
upon the hours of daily operation and 
the rates must be based on the customer’s 
daily use of this connected load. The 
actual rate in cents is dependent upon 
the facts in each case. 

Every consumer calls into use a cer- 
tain investment, regardless of the amount 
of his consumption. Even should he con- 
sume nothing, he would still have to be 
carried on the books and a certain 
amount of equipment would have to be 
held in readiness to serve him. Such 
fixed expenses properly constitute a 
definite consumer charge. In order that 
every consumer shall pay his share of 
the expenses, the expenses of the plant 
must be apportioned between the capa- 
city and output costs, to determine what 
part of each class of expense should be 
charged against the consumer. 


ProF. Cory’s PAPER 


To apply the methods of obtaining ap- 
proximately the cost of service to each 
consumer, along the lines indicated in 
the foregoing, the segregated costs, deal- 
ing separately with the fixed and vari- 
able expenses as affected by the load fac- 
tor as well as the amount of electric 
energy used by each customer, have been 
worked out for two typical electrical 
lighting systems on the Pacific coast. 
These will be denoted as systems 1 and 
2, the former having its power gen- 
erated with steam, and the latter receiv- 
ing its power at a substation outside of 
the city limits, stepping down from 60,- 
000 volts to the voltage of commercial 
distribution. 
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LoAD FACTOR 


Probably no point is of such serious 
consequence in connection with the op- 
eration of a municipal lighting system as 
the load factor, as most of the consump- 
tion is residence lighting, the period of 
use being usually not more than an aver- 
age of two hours nightly out of the 24- 
hour day. Again, there is a wide differ- 
ence between the maximum demand and 
the average load for the year, caused 
by the difference in the seasons. 

As an illustration, Fig. 1 shows the 
load curve of system No. 2 on June 30, 
1910, giving a maximum load of 1619 
kw. at 9 p.m., and lasting but a brief in- 
terval. The average load for 24 hr. 
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Fic. 1. PEAK Loap, SUMMER MONTHS 


was 471.8 kw., making a load factor of 
29.1 per cent. for the day. Fig. 2 is 
the load curve of the same system six 
months later, on Dec. 31, 1910. The 
actual peak was 2363 kw., or almost 50 
per cent. greater than on June 30. The 
load above 1200 kw. lasted for 5'% hr.; 
the average load for the 24 hr. was 920.7 
kw., an increase of nearly 100 per cent. 
over that in June; and the load factor for 
the day was 38.9 per cent. . 

An annual load factor for such electric- 
lighting service of from 20 to 30 per cent. 
is not uncommon, while, in comparison, 
extensive transmission systems, often 
including a number of hydro-electric as 
well as steam-driven central stations, 
sometimes have a load factor of be- 
tweer 70 and 75 per .cent. This, of 
course, is due to the extensive applica- 
tion of electric energy for power in the 
operation of transportation systems, in- 
dustrial plants, mines, etc. 


PLANT INVESTMENTS 


Another point in connection with the 
“onstruction and operation of miunicipally 
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owned lighting systems, is the usual 
rapid growth of such systems; the in- 
creased investment demanded each year 
being met ordinarily by a new bond issue. 

In the case of system No. 2, the ad- 
ditions varied from a minimum of $35,- 
000 to a maximum of $120,000 per year; 
the total investment increasing in seven 
years from $155,000 to $565,000, ap- 
proximately 3% times the original out- 
lay. 

If there be a surplus under favorable 
conditions, it may be used for short per- 
iods to do needed construction work and 
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Fic. 2. PEAK LoAp, WINTER MONTHS 


later, the cost of such work may be met 
by a bond issue, reimbursing the sur- 
plus fund of the electric-lighting system. 
Also, in such cases it may be proper to 
expend for new construction, funds which 
properly must be set aside each year to 
cover depreciation, provided such ac- 
counts are always properly credited on 
the books of the system and the amounts 
replaced at such times as a new bond 
issue renders available such funds. 


FUEL Cost 


Figures by C. R. Weymouth have been 
used in determining the fuel cost at the 
switchboard of the steam plant per kilo- 
watt-hour at various load factors. These 
are for condensing, direct-connected 
steam-driven units based on plants in- 
stalled at Pacific coast railway-terminal 
points. The oil is assumed as having 


499 


18,850 B.t.u. per pound and weighing 336 
lb. per barrel. The kilowatt-hours per 
barrel of oil from such source, for a 
15,000-kw. condensing plant, operating 
24 hr. per day, are: 


Kilowatt-hours 


Load Factor, per Barre! 
Per Cent. of Oil 
100 197 
50 155 
33 125 


The cost of fuel with oil at 70c. and 
also at $1 per barrel per kilowatt-hour, 
as affected by the load factor, is shown 
in Fig. 3. This indicates plainly the 
increased cost of fuel resulting from a 
low average daily load. 


PLANT STATISTICS 


The figures given for the two par- 
ticular electric-lighting systems selected 
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Fic. 3. VARIATION OF FUEL CosT WITH 
LoAp FACTOR 


are only relative, and do not indicate ab- 
solutely the average costs per kilowatt- 
hour, especially as delivered to consum- 
ers’ meters, in other plants operating un- 
der entirely different conditions. 


SysTEM No. 1 


The relation between the investment 
per kilowatt in the generating stations, 
distributing system and electrical meters, 
based on the peak and the average load, 
is shown in Table 2, which clearly indi- 
cates the disadvantage of a low load fac- 
tor. 

In Table 3 the average rate of de- 
preciation upon the generating station is 
taken at 5 per cent., so determined by 
considering separately the estimated life 
of the different parts of the station, in- 
clusive of buildings, foundations and the 
steam and electrical machinery. The 
total generating cost per kilowatt-hour 
at the plant is less than one-half as 
much at 100 per cent. load factor as at 
35 per cent. lead factor, the actual fig- 


— 
j % 
as 
Ea |_| | 
| | 
4038 W 46 8 W 
5 r 
“a 
n 
t. 
d 
¥ 
al 
Uy 
4 


TABLE 1 


| 
Item 0.1 | System No. 2 


Character, of gener- 


ating station..... Steam From water and 
plant | steam power, 
| transmission 
system 
Cost of fuel per bar- 
$1.00) 
Installed capacity, 
1,750 
Peak load for year, | 
kilowatts........ | 1,200 | 2,500 
Average load for 
year, kilowatts... 415 750 
Load factor for one | 
ear, per cent.... 34.6 | 334 
Efficiency of distri-| 
bution system, 
from switchboard 
to consumers’ 
meters, per cent. .| 65 70 
Aggregate length of, | overhead, 100 
Fistribution sys- 75 | underground, 
tem, miles....... | 


Average cost, distri- 
bution system per 


Number of custo- 

Number of custo- 
mers per mile of 
distribution sys- 


transformers. .... 552 424 
Aggregate capacity 
of transformers, 
Average capacity 
er transformer, 
ilowatts........ 4 10 
Total valuation of 
system. ......... $560,000 
Kilowatt-hours 
steam lant 
switchboard per 
switch- 
board per year... 
Kilowatt-hours de- 
livered to custo- 
mers’ meters per 
2,363,000 4,600,000 
Average generating 
cost pef kilowatt- 
hour, steam plant 
switchboard, cents 1.91 
Average enerator 
cost per kilowatt- 
hour delivered to 
customers’ meters, 
Cost per kilowatt- 
hour substation 
switchboard: 
er cent. 
loa factor, 

20 per cent. load 

actor, cents. 

Cost at substation 

switchboard per 

kilowatt-hour de- 

livered to custo- 
mers’ meters: 

30 cent. 
load _ factor, 
COMES... 

Average total cost 
per kilowatt-hour 
delivered to custo- 
mers’ meters,cents 6.32 6.34 


TABLE 2 


INVESTMENT PER 


KILOWATT 
In- 
stalled 

Portion of | Invest- | Cap- Peak | Average 

System. ment acity Load Load 
Generating 

Station. . .| $253,000|$144 .44/$210.65) $609.50 
Distribution 

system...| 257,000) 146.90} 214.17] 619.00 
Electric 

meters... 50,000} 28.55} 41.63) 120.50 

Total. . . .| $560,000|$319 . 89|$466 . 45|$1349 .00 
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ures being 0.9c. per kilowatt-hour, with 
the best character of load and 1.9ic. per 
kilowatt-hour, with the average load 
slightly above one-third the peak ioad. 


TABLE 3. STATION CHARGES 
Per KrLowatr- 
OUR 
100% | 70% | 35% 
Year! Load | Load | Load 
Item Total |Factor |Factor| Factor 
| 
Interest, 5 per Ria 
Sec $12,650) 0.12 | 0.17 | 0.34 
Taxes, 1.6 per 
4,050) 0.04 0.06 0.11 
Depreciation, 5 
per cent....... 12,650} 0.12 0.17 | 0.34 
RE eee 0.51 | 0.56 | 0.79 
Operation and 
maintenance...| 12,000) 0.11 | 0.16 | 0.33 
Total generat- 
i cost per 
at plant,cents|....... 0.90 1.12 | 1.91 
Total generat- 
ing cost per 
kilowatt-hour 
delivered to 
customers’ 
meters, cents.|....... 1.38 | 1.73 | 2.94 


The annual depreciation for the dis- 
tribution system, as given in Table 4, has 
been taken at 8% per cent. It will. be 
noted that the total distribution cost per 
kilowatt-hour delivered to customers’ 
meters is nearly three times as great 
at 35 per cent. load factor as at the maxi- 
mum load factor. 


TABLE 4. DISTRIBUTION CHARGES 
Per KILowatr- 
HovuR 
| 100% | 70% | 35% 
Load | Load | Load 
Item |Amount|Factor|Factor| Factor 
Interest, 5 per 
$12.850) 0.12 | 0.17 | 0.35 
Taxes, 1.6 per 


4,120} 0.04 | 0.06 | 0.11 


per cent....... 21,850; 0.21 | 0.30 | 0.59 
Operation and | 
maintenance. . . 


23,000) 0.22 | 0.31 | 0.62 


Total distribu- | 
tion cost per 
kilowatt-hour 
at plant,cents} ..... | 0.59 | 0.84 | 1.67 

Total distribu- 
tion cost per 
kilowatt-hour 
delivered to 
customers’ 
meters, cents.| ..... | 0.91 | 1.29 | 2.57 


In Tables 5 and 6 the total average 
cost per kilowatt-hour delivered to con- 
sumers’ meters at 100 per cent., 70 per 
cent. and 35 per cent. load factor are 
2.57c., 3.4c. and 6.32c. respectively, based 
upon the summations of the tables and 
including the total metering cost per 
kilowatt-hour delivered to customers’ 
meters. These three comparative costs 
indicate why the consumer of electric 
energy, even though such consumption 
is reasonably small in magnitude, is 
justly entitled to a decidedly low rate 
if the electric energy used by him is 
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utilized at a high daily average load; 
in other words, if his demand for ser- 
vice is such that the load factor is high. 
In this instance, if the load factor is 
uniform throughout the 24 hr., his rate 
may be properly 2.57c. per kilowatt-hour, 
increasing to 3.4c. if the average load is 
70 per cent. of the maximum, and to 
6.32c. if it is but 35 per cent. 


TABLE 5. ANNUAL METERING, BILLING 
AND COLLECTING 
Per 
Hour 
100% | 70% | 35% 
Load | Load | Load 
Item Amount} Factor} Factor} Factor 
Interest, 5 per 
CONS... $2,500] 0:02 | | 
Taxes, 1.6 per 
800; 0.01 | 0.01 | 0.02 
Depreciation, 8 : 
por eant........ 4,000) 0.04 | 0.05 | 0.11 
Operation and 
maintenance...| 12,000 0.11 | 0.16 | 0.33 


Total metering 
cost per kilo- | 
watt-hour at 
0.18 |} 0.25 | 0.53 

Total metering 
cost per kilo- | 
watt-hour de- 
livered to cus- 
tomers’ me- 
0.28 | 0.38 | 0.81 


TABLE 6. TOTAL GOST OF ELECTRIC 
SERVICE PER KILOWATT-HOUR TO 
CUSTOMERS’ METERS AT DIF- 
FERENT LOAD FACTORS 


KILOWATT-HOUR TO 
CUSTOMER AT 


100% 70% 35% 
Load Load Load 
Item Factor | Factor | Factor 
Generation, cents..| 1.38 1.73 2.94 
Distribution, cents.| 0.91 1.29 2.57 
Metering, cents....| 0.28 0.38 0.81 
Total cost (aver- 
age), cents....| 2.57 3.40 6.32 


SysTEM No. 2 


The total investment in system No. 
2 and the investment per kilowatt-hour 
peak and average yearly load is shown 
in Tables 7 and 8. From these figures 
it will be noted that the total investment 
per kilowatt for the average load in this 
system is only a little more than one- 
half the corresponding investment in sys- 
tem No. 1, due to the fact that no in- 
vestment is required for the generating 
Station in system No. 2. - 


TABLE 7. TOTAL INVESTMENT 


Substation: 
Real estate.......... $22,000 
Buildings. ....... ,500 
APPGTACUS. . 87,500 $143,000 
Distribution: 
Overhead......... 274,500 
Underground......... ,000 318,500 


$577,000 
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TABLE. 8. 


INVESTMENT IN SUBSTATION, 


DISTRIBUTION SYSTEM AND ELEC- 
TRICAL METERS PER KILOWATT- 


HOUR PEAK AND AVERAGE 
YEARLY LOAD 


Total 


INVESTMENT PER 
KILOWATT 


| 
| 
| 


Average 


Load, 


| 25 
Investment Kilowatts| Kilowatts 


Substation....| $143,000 | $57.20 | $190.60 
Distribution. 318,500 | 127.50 | 424.70 
Meters...... 115,500 46.20 | 153.90 

Total. . $577,000 | $230.90 | $769.20 


Table 9 shows the distribution cost per 


kilowatt-hour delivered to 


meters at 100 per cent. load factor. 
In Table 10 are given the annual meter- 
ing, billing and collecting costs per kilo- 


customers’ 


POWER 


sents an average monthly cost to the 
customer of $1.70; the corresponding 
distribution cost, $1.15, and the cost of 
metering, etc., 49c., amounting to a total 
average monthly cost per customer of 
$3.34. Comparing Table 6 with Table 
11, which gives the total cost of electric 
service per kilowatt-hour to the custom- 
ers’ meters, it will be noticed that the 
average monthly cost per customer is 
less in system No. 2 than in system No. 
1, because of the greater number of 
meter connections. 


Condenser Head Broken 
by the Gasket 


By W. G. FREER 


A few years ago it became necessary 
to remove the head from a condenser 


TABLE 9. ANNUAL DISTRIBUTION CHARGES AND COST PER KILOWATT-HOUR ON 
SWITCHBOARD AND AT CUSTOMERS’ METERS FOR DIFFERENT LOAD FACTORS 


100 MILES OF DISTRIBUTION SYSTEM 
Per Yearly | 
Item Amount {| Cent. | Charge 100% 70% | 30% 
$461.900 | 5 $23,050 | O.1le. | 0.15¢e. | 0.35¢ 
46.,000 | 1.6 7,376 | 0.03c. 0.05c. | 0.11¢c 
Depreciation: 
err 33,500 | 3 1,005 
Electrical apparatus..... 87,500 | 5 4,375 
Distribution, overhead. .._. 274,500 | 84 23,333 
Distribution, underground 44,000 | 4 1,760 | 
$439,500 | 6.94 | $30,473 | 0.14¢c. 0.20c. | 0. 46c. 
Operation and maintenance. ..........j 40,000 | 0.18c. 0.26c. | 0.61c. 
Total distribution cost per kilowatt-hour | 
at substation. .......... 0. 0. 66c. 1. 53ce. 
Total distribution cost per kilowatt-hour | 
delivered to customers’ meters. ......] | | 0. 66c. 0. 94e. | 2.19c. 


TABLE 10. ANNUAL METERING, BILLING AND COLLECTING, ETC., CHARGES 
Cost PER KILOWATT-HOUR 
Per | Yearly 
Item Amount | Cent.| Charge 100% 70% 30% 

.| $115,500 | 5 $5,775 0.03¢c. 0.04c. 0.09c.° 
-| 115,500 | 1.5 1,850 | 0.01c. | 0.01c. | 0.03e. 
Depreciation. .............. -| 115,500 | 7 9,240 | 0.04c 0. 06c. 0. 
Operation and maintenance.............) ........ 26,000 | 0.12¢ 0.17c. 0. 40c. 

Total metering cost per kilowatt-hour 

Total metering cost per kilowatt-hour 
delivered to customers’ meters.....| ........ | 28c. 0. 40c. 0. 94c. 


TABLE 11. TOTAL COST OF 


ELECTRIC 


SERVICE PER KILOWATT-HOUR TO 
CUSTOMERS’ METERS AT DIFFER- 


ENT LOAD FACTORS 


KILOWATT-HOUR TO 
CUSTOMER AT 

100% 70% 30% 

Load Load Load 
Item Factor | Factor | Factor 

Cost of power at 

Substation....... 1.07¢ 1.50c. | 3.21c. 
Distribution. ...... 0. 66c 0.94c. | 2.19¢. 
Metering. ......... 0.26¢c 0.40c. 0.94e. 
1.99¢ 2.84c. 6 .34e. 


watt-hour on the substation switchboard 
and at the consumers’ meters fer dif- 


ferent load factors. 


In system No. 2 the cost of electrical 


energy from the transmission lines repre- 


in a large central station, for the pur- 
pose of cleaning the tubes. The con- 
denser was in two sections, each prob- 
ably 50 in. inside diameter, with flanges 
at the end about 1 in. on the radius. The 
head was about 1 in. thick, of cast iron, 
and dished considerably to stiffen it. The 
dishing sprang from the inner edge of 
the flange, and was sharp and clearly 
defined, the flat border being of the same 
width as the flange on the cylinder. 

On removing the head the gasket stuck 
and was broken, making it unfit for 
further use. When the head was about 
to be replaced it was found that there 
was not sufficient sheet packing to make 
a gasket, and, as a substitute, a soft 


‘piece of rubber gas tubing was laid on 


the flange just inside of the bolts, and 
the ends lapped, making what is com- 


monly called an inside joint. The head 
was bolted on and the pump started, to 


-test the job, which appeared to be all 


right, and the engine was reported ready 
for service. 

This being a night watch job, the en- 
gine was not ordered on the line until 
the next afternoon, when, as the station 
load increased, it was brought up to 
speed and the load thrown on as usual. 

Shortly after this the engineer on 
watch made a tour around the plant, and 
upon reaching the condenser he saw 
water flowing down over the outside of 
the head. Upon closer examination he 
discovered that it was coming from a 
crack which extended for some 18 or 
20 in. along the inner circle of the flange. 
He immediately stopped the circulating 
pump and opened the exhaust to the at- 
mosphere, as the engine was capable of 
carrying the load when running noncon- 
densing. 

The fracture was reported and an in- 
vestigation held to determine the cause 
and place the blame. The evidence all 
tended to prove that due care had 
been exercised in screwing the bolts 
gradually and equally all around, and 
as the head was generally thought to 
be tight, it was about to be declared an 
unavoidable accident, due to poor de- 
sign, when one of the engineers sug- 
gested that the gasket had been the 
cause of the trouble. He was directed 
to explain, and, as he had been in charge 
of the job and was the man to bear 
the blame for any mistake, considerable 
interest was manifested in what he had 
to say. 

He pointed out that the narrow gasket 
in its position close to the bolts, placed 
the head in the class with a beam sup- 
ported at the ends and uniformly loaded. 
The old gasket had been of sheet pack- 
ing which was almost entirely of can- 
vas, and hard, covering the full width 
of the flange. He claimed that the head 
on this seating was in the class with a 
beam rigidly fixed at both ends, a much 
stronger construction. 


This line of reasoning was followed 
by the chief stating that he had noticed 
that the head appeared to spring slightly 
more to the pulsations of the pump than 
usual, when the job was tested, but that 
he had become so accustomed to see- 
ing the head breathing that he had passed 
it as imaginary and had not given it 
the careful consideration that it would 
have received had it been a new condi- 
tion. 


The investigation ended here and noth- 
ing happened to the men at fault, but 
the problem was discussed by the engi- 
neers and foremen and all came to the 
conclusion that the gasket was the cause. 
Inside joints are all right, but one should 
be sure the head is strong enough. If 
there is any doubt of this, a full flange 
joint should be used; it is stronger. 


A 
4 
q of 
aa 
wat 
° 
| 
q 
i 
4 
be 
3 ; “ede 
| } | 
q 
ve. 
Ve: 
4 
| 
« 
4 


502 


This is one of those turbines, adapted 
especially to smaller capacities, in which 
the steam is made to act a number of 
times successively upon the same wheel 
by being passed across it axially through 
the blading and returned by reversing 
passages to act again upon the blading 
from the opposite side. The pe- 
culiarity of the Kienast system is 
that the blading is divided radially 
into a number of chambers, usu- 
ally three, by fins inserted into the con- 
cave inner faces of the blades, as shown 
in Fig. 1. The turbine is of the partial- 
admission type, the outlet of the admis- 


Ye 


Fic. 1. METHOD OF ATTACHING BLADES 


sion nozzles being shown at a in Fig. 2. 
In this nozzle, shown also at a in Fig. 4, 
the steam is expanded from the initial 
to the back pressure, and with the veloc- 
ity thus acquired impinges upon the 
wheel, which absorbs some of its energy 
and discharges it at a reduced velocity 
into the port b, Fig. 3, shown diagram- 
matically at b, Fig. 4. The width of this 


POWER 


Description and results of tests 
on the Kienast steam turbine. 
In this type the blading on the 
wheel is so arranged as to pro- 
vide three concentric passages 
for the steam; that is, the steam 
passes axially through the blad- 
ing and by means of reversing 
passages is returned and made 
to act upon the same wheel 
three times. 

The machine is wei es- 
pecially to the smaller capacities. 


into this increased volume as the steam 
has been already expanded to the 
counterpressure; but the increased cross- 
section permits the passage of the same 
volume of steam at the diminished veloc- 
ity. The reversing passage connecting 
the ports d and e deepens progressively 
until at its exit e, section CC, Fig. 4, it 
spans all three divisions. By its final 
impact the velocity of the jet is reduced 
so that the residual energy which it 
contains is unimportant and it is dis- 
charged at f into the case and escapes 
through the exhaust passage g, Fig. 2. 
Fig. 5 is a horizontal and Fig. 6 a ver- 
tical section through one of the earlier 
turbines of 50 hp. capacity. The wheel 
W was at that time made by clamping 
the blades between chrome-steel disks 
riveted together as shown, but the blades 
in the later construction have T-slots at 
their lower extremities and are strung 
upon a disk having a corresponding T- 
rail upon its periphery as shown in Fig. 
1. The turbine shown has two sets of 


Fics. 2 AND 3. SHOWING STEAM PASSAGES IN CASING 


nozzle is sufficient to span only the first 
or outer division of the blade, as shown 
in the section AA, Fig. 4, but the re- 
versing passage, of which b is the en- 
trance, increases in depth as it progresses 
until at its exit, c, Figs. 3.and 4, it spans 
two of the divisions, as shown in the sec- 
tion BB, Fig. 4. There is no expansion 


nozzles, NN, Fig. 5. There is, however, 
no general high-pressure steam chamber 
attached to or forming a part of the case. 
Steam is admitted through the throttle 
valve H and the governor to the chamber 
J connecting with the nozzle N, and is: 
taken from this chamber by means of 
the pipe K passing under the turbine to 
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The Kienast Steam Turbine 


the nozzle chest L supplying the other 
nozzle. For light loads this nozzle may 
be shut off by means of the valve M. 
The absence of any large chamber under 
high pressure and temperature avoids 
distortion of the case due to unequal ex- 
pansion, the steam not being admitted 
beyond the small valve chests until after 
it has been expanded to the terminal 
pressure and temperature. In addition to 
the main in best seen in Fig. 7, 
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Section A-A 
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Section C-C 
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Fic. 4. INDICATING THE PATH OF THE 
STEAM 


there is the usual safety stop S, Figs. 
5 and 6. 

The blades and shaft are made of hard 
chrome-nickel steel, that for the blades 
being extruded in the desired crescent- 
shaped section, cut into lengths and 
slotted for the partitions. The nozzles 
are pressed into shape out of sheet steel, 
while the reversing passages are made in 
two parts out of pressed delta metal. 
The clearance axially, that is, between 
the nozzles and the blades, is 4 mm. 
(about 0.16 in.). 

This system is best adapted for the 
high-pressure ranges of the expansion. 
The impracticability of making the re- 
versing passages above a given size 
places an early limit upon the capacity 
which they can take care of when the 
volume of steam is increased by expan- 
sion to the low absolute pressures used 
with condensing turbines. For the lower- 
pressure stages it is necessary, therefore, 
to use additional wheels, but even in 
these the partitions in the blading are re- 
tained as tending to prevent the forma- 
tion of secondary currents and to reduce 
windage. Fig. 8 shows a portion of one 
of the larger wheels of late construction. 

In the spring of 1910, a 35-hp. turbine 
of this type built by Beige & Kuenzli, ‘at 
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RESULTS OF STEAM CONSUMPTION TESTS 
Initial | Satur- Final | Effec- Steam Re-| Sa 
Steam | Internal| Temper-| ated Final |Temper-| tive Stuffing- | Work- quired 
2%| Con- |Pressure,| ature, | Steam |Super-| Pres- | ature, | Turn- box ing | Steam |Engine of 22 |2 
= | densed,| Lb. per | Degrees | Temper- eat, sure, | Degrees jing Mo- Steam, | Leakage, | Steam, per 100% | SF 8 2 
|Lb. per| Sq.In. | Fahren-/| ature, Deg. |Lb. per} Fahren-| ment, Lb. per) Pounds |Lb. B.hp.- | Efficiency 32 
Z Hr. Abs heit | Deg. F. F. Sq.In. heit Ft.-Lb. |R.p.m.|B.hp Hr. | per Hour| Hr. hr. j|per B.hp. ae 
1 279.35| 28.44 | 256.46 | 247.28 9.18} 14.57 | 208.4 0 2887 0 | 244.64, 34.71 Sf) ae errr 0 60 
2 |1240.85] 149.05 | 480.2 357.62 |122.58| 14.67 | 309.38 | 59.31 |2933 |33.20)1190,16 5.06 (1190.16) 34.86 13.19 0.378 | 60 
3 |1375.29| 167.97 | 505.4 367.16 |118.24| 14.64 | 325.40 | 72.33 |2835 |39.12)1325.70) ..... 1325.70) 32.95 12.49 0.379 | 69 
4 | 634.75 75.23 | 311.36 | 307.58 3.78] 14.79 | 210.2 15.47 |3063 30 
5 | 935.81] 121.03 | 341.6 341.6 14.79 | 210.2 30 
7 | 217.83 33.42 | 342.5 256.28 | 86.22] 14.64 | 293.0 0 3057.2) O 0 30 
8 | 622.40) 83.91 | 396.14 | 314.96 | 81.18] 14.64 | 361.22 | 20.10 |3057.2/11.80) 573.04) 49.36 573.04) 47.28 17.41 0.368 | 30 
9 | 866.17) 126.30 | 482.9 344.84 |138.0 14.64 | 320.0 37.97 |3047 .2}/22.13) 840.82) 25.34 840.82) 36.95 14.2% 0.385 | 30 
10 |1159.30] 166.83 | 493.34 | 366.62 |126.72| 14.64 | 311.36 | 57.86 |3014.4/33.27)1109.71| 49.59 (|1109.71) 32.43 12.67 | 0.391 10 
11 |1132.85] 167.68 | 528.44 | 366.98 |161.46) 14.64 | 346.28 | 57.50 |3072.3/35.72|1090.98| 41.87 1090.98) 31.52 12.36 | 0.392 | 40 
12 |1106.40| 167.54 | 441.32 | 366.89 74.52] 14.64 | 388.4 69.43 |1997.1/26.42/1102.0 4.40 1102 40.60 12.49 .| 0.308 | 30 
13 |1086.57| 164.70 | 442.22 | 365.54 76.68) 14.64 | 374.0 58.94 |2744 |30.86/)1075.55) 11.02 1075.55) 33.91 12.49 | 0.369 | 45 
14 |1115.22|] 167.54 | 442.76 | 366.89 | 76.0 14.64 | 367.16 | 58.58 |3000 (33.55)1093.18) 22.04 1093.18) 31.69 12.39 0.391 15 
167.83 | 501.44 | 367.07 |134.46| 14.64 | 318.56 | 56.92 (3150 (|34.26)1110.81| ..... 1110.81) 31.52 12.60 | 0.40 5 
167.83 | 505.94 | 367.07 |138.0 56.05 |3260 ..... 1108.61) 30.86 12.54 | 0.406 5 
17 |1112.13| 167.54 | 443.48 | 366.89 | 76.68] 14.64 | 369.14 | 55.69 |3330 35.46) 1086 57| 25.56 (|1086.57| 29.82 12.32 0.413 10 
18 |1105.30|) 167.12 | 502.16 | 366.71 |135.54] 27.91 | 400.28 | 40.36 |3018. 4/23 .29/1105.30 0 1105.30) 46.12 16.28 0.353 | 25 
19 |1099.79| 169.11 503.78 | 368.06 |135.72| 40.49 | 410.0 27.48 |2988.6)15.75)1113 .02 0 1099.79) 67.93 19.69 0.290 | 30 
20 |1094.50| 167.54 | 515.30 | 366.89 |148.50] 14.64 | 500.0 94.17 0 0 0 0 90 
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Taucha, near Leipzig, was tested by Prof. 
Josse in the mechanical laboratory of the 
Royal Technical College of Charlotten- 


Fic. 8. PORTION OF WHEEL 


burg, at Berlin, the results of and deduc- 
tions from which are compiled in the ac- 
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companying table. In the first three 
tests the turbine was equipped with a 
nozzle having a cross-section of 105 mm’. 
(0.16 sq.in.). The weighed condensate 
amounted to more than would be 
discharged through a nozzle of this size 
and it was concluded that water from 
the stuffing-boxes had éntered the tur- 
bine and mingled with it. The weights 
given in the table are, therefore, the com- 
puted weights and not those obtained 
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from the scales. The rest of the tests 
were made with a nozzle having a mini- 
mum cross-section of 87.5 mm’. (about 
0.136 sq.in.). 

Test 20 was made with the turbine 
standing still and the water turned off 
from the ‘bearings to verify the correct- 
ness of the calculation for nozzle dis- 
charge. The quantities of condensate 
differed from the calculated values less 
than 1 per cent. on an average. On test 
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7, however, the quantity of steam ob- 
tained by calculation was greater than 
that obtained by measurement. The tur- 
bine had been running with full load and 
it is suggested that the steam took up 
heat from the metal at a greater tem- 
perature than that observed. 

American patents have just been se- 
cured and are in the hands of G. A. 
Crayen & Co., 81 New St., New York 
City, for disposal. 


Balanced Draft Furn 


If you were to go into a boiler room 
and hear the term “balanced draft” used, 
would you know what was meant, what 
it accomplished, and why one would think 
of installing the necessary apparatus for 
maintaining it? 

Under natural conditions, the draft in 
a chimney is maintained by the differ- 
ence in temperature between the gases 
of combustion on the interior of the chim- 
ney and the temperature of the air on 
the exterior. As the hot gases pass to 
the stack, air is drawn into the partial 
vacuum thus formed in the furnace, and 
in passing through the fuel produces 
combustion. Why, then, should artificial 
means be used to produce similar re- 
sults 


By Warren O. Rogers 


A system for maintaining at- 
mospheric pressure in a boiler 
furnace. 


The air delivered to the furnace 
is automatically controlled, also 
the gases escaping to the atmos- 
phere, the former by the pressure 
built up in the furnace. 


The ideal furnace condition is that of 
supplying just the amount of air neces- 
sary for complete combustion of the fuel, 
but natural draft will not produce this 
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ace Regulation 


condition, and that is why artificial means 
are employed. 

Balanced draft is a method of op- 
erating a furnace by which the exhaust 
gases from and the supply of air to the 
furnace are so automatically controlled 
as to bear a fixed relation to each other, 
so that a substantially uniform pressure 
is maintained in the furnace for varyinz 
rates of combustion. 

Improper combustion is responsible fcr 
much of the avoidable losses of heat 
units in the furnace. If enough air 
is not supplied, a high-grade fuel must 
be burned, the fires must be cleaned fre- 
quently in order to reduce the resistance 
to the air in passing up through the 
grates and fuel, a low rate of combus- 
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tion will take place and losses of heat 
due to the formation of carbon-monoxide 
gas will occur. 

If the draft is too strong, more air 
than is needed is supplied, and the ex- 
cess air reduces the temperature of the 
furnace. 

It is to overcome these two extremes 
of air supplied to a furnace that bal- 


POWER 


In Fig. 1 is shown a typical application 
of the balanced-draft system of furnace 
regulation on a_ horizontal, water-tube 
boiler, as manufactured and installed by 
the Engineer Co., 50 Church St., New 
York City. By this system of regulation 
an individualism of the boiler unit is 
obtained. Each boiler is operated with 
respect to the particular condition exist- 
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blower to furnish air to the boiler fur- 
nace; a special type of steam damper 
regulator connected to and operating the 
flue damper of each boiler, and a special 
type of balanced-draft gas damper con- 
troller connected to and operating the 
blast gate in the ashpit. 

The engine operating the blower is 
regulated by a ball governor, the blower 
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Fic. 3. COMPARISON OF FLUE GASES WITH NATURAL 


AND BALANCED DRAFT 


anced draft is used, for the fundamental 
principle of balanced-draft control is that 
of maintaining in the furnace chamber, 
at the furnace door, a pressure which 
will equal that of the atmosphere. This 
results in a substantially higher CO., a 
higher and more even temperature in the 
furnace and lower flue-gas temperatures. 

Another feature other than the ad- 
vantage obtained in economy and effi- 


Fic. 5. SHOWING THE BALANCED CON- 
DITION OF THE FURNACE 


ciency is the reduction in the cost of 
upkeep of the boilers and boiler set- 
ting. This is because cold air drawn 
itito the furnace during the time of fir- 
ing is eliminated, thereby preventing the 
constant expansion and contraction due 
to cold air being taken into the furnace 
when firing under ordinary conditions; 
thus permitting of much longer life to 
both the boiler and the settings. In case 
the chimney of a plant is insufficient, 
the balanced-draft condition increases its 
capacity; in some cases it is claimed to 
be as high as 50 per cent. 


Fic. 4. COMPARISON 


OF FLUE GAs TEMPERATURES WITH 


NATURAL AND BALANCED DRAFT AT BASE OF STACK 


ing in each unit, and each is made to 
do its pro rata share of the total output 
of the plant. The air supplied to each 
boiler is maintained with respect to the 
thickness of the fuel bed, so that the 
boiler furnace with a thin fire does not 
get an excess of air over the adjoining 
furnaces which may have thick fires. 


running at approximately constant speed. 
The blower delivers air to the main air 
duct at a constant pressure and volume. 


GAs DAMPER 
The gas damper, a sectional view of 
which is shown in Fig. 2, is a simple 
piece of mechanism and is operated by 
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Fic. 6. PRESSURE AND TEMPERATURE CHARTS OBTAINED WITH BALANCED DRAFT 


This control also compensates exceed- 
ingly well for blow-holes in the fuel bed, 
which are common occurrences in some 
furnaces, by cutting down the air supply 
when such conditions exist and prevent- 
ing the loss in furnace efficiency which 
would otherwise result. 


APPARATUS USED 


The apparatus necessary to produce 
balanced draft is a positive pressure type 


the air pressure in the furnace. It con- 
sists of an outer casing, in which an 
inverted pan is placed, attached to 
a counter-weight lever, and by means 
of a link and lever operates the valve 
controlling the water supply to the hy- 
draulic cylinder, the plunger of which 
operates the blast. gate. The water in 
the body of the gas damper is kept at a 
constant level by the addition of a small 
amount which flows into it from the water 
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valve. The excess water goes to waste 
through the overflow pipe. Connection 
is made to the boiler furnace by means 
of the central connection, which extends 
up into the inverted pan a suitable dis- 
tance above the water level. 


OPERATION OF SYSTEM 


As the steam pressure reaches a pre- 
determined pressure, the damper regu- 
lator closes the damper in the smoke flue, 
which increases the air pressure in 
the furnace, and the floating pan in 
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TEMPERATURE AND CO, CHARTS 


In Fig. 3 is shown a chart which gives 
a comparison of the flue gases with 
natural and balanced draft, the chart 
line representing the percentage of CO. 
in the flue gases. 

The chart shown in Fig. 4 is a com- 
parison of the temperature of the flue 
gases at the base of the stack with 
natural and balanced draft, the former 
averaging 559 deg. F., the latter 450 
deg. F. As a test of the actual furnace 
conditions a handkerchief was suspended 
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Exploding Tank Wrecks 
Building 


The accompanying illustrations were 
taken of the wrecked building of the 
Hine Bros. Soap Works, 4023 South 
Ashland Ave., Chicago, Ill., which was 
the result of the explosion of a rendering 
tank early Wednesday morning, Feb. 28. 

This tank was used for rendering 
grease from garbage, which was treated 
under steam to recover the soap grease. 
Two men were slightly injured. 


the gas damper is lifted. This action 
cuts off the water supply to the hy- 
draulic plunger operating the blast gate. 
and the weight on the plunger rod 
forces the plunger down and pulls 
up on the lever of the blast gate, 
which closes the air inlet of the air duct. 
This shuts off the supply of air to the 
furnace coming from the fan. 

As the steam pressure drops, a reverse 
action takes place. The damper regu- 
lator opens the flue damper, which de- 
creases the air pressure in the furnace, 
and the floating diaphragm in the gas 
damper lowers, causing the water valve 
to open. The water pressure then forces 
the piston of the hydraulic cylinder up 
and the weight on the arm of the blast 
gate opens the gate and admits the air 
from the air duct into the furnace. As 
these operations are taking place con- 
tinuously, the steam is thus maintained 
at a constant pressure. All of the vari- 
ous controllers are always in such rela- 
tion to one another that any predeter- 
mined atmospheric pressure may be 
maintained for all rates of combustion at 
the furnace door. 


at the furnace door, with the boiler being 
worked far in excess of its rated capa- 
city, without there being any deflection 
of the handkerchief in either direction. 
This is illustrated in Fig. 5 and shows 
that there is no draft, as generally un- 
derstood, or current of air passing into 
or out of the furnace through the fur- 
nace door. It is a practical illustration 
of a balanced-draft condition for a boiler 
furnace; the view was taken in the boiler 
room of a large steam plant. 

The charts shown in Fig. 6 were taken 
at the Singer Building power plant, New 
York City, and show the temperature 
of the flue gases at the damper, with an 
average of 475 deg. F. The CO. curve 
shows an average of 12.9 per cent. ‘The 
steam record, with one or two exceptions, 
was practically straigii, the average pres- 
sure being 148 lb. per square inch. The 
ashpit pressure curve shows 0.7 in., and 
the draft over the fire averages 0.017 in. 
The damper leaked when closed, which 
accounts for the irregularity at the points 
indicated by the arrows. The average 
electrical load in amperes was-821 and 
the load was carried by 340 hp. in boiler 
capacity. 


The tank was 72 in. by 14 ft. and was 
made of 3-in. steel. The contents were 
digested under a steam pressure of 50 
lb. per square inch. Fig. 1 shows a view 
of the wrecked building, and one of the 
remaining rendering tanks. 

From information received from a 
Western correspondent, it is learned that 
last June another tank in this plant had 
been condemned by the Chicago city 
boiler-inspection department, and that the 
exploded tank was reported in bad shape 
and good only for about three months 
of service. A new tank was on the 
ground ready to replace the one which 
had been condemned. 

After the explosion the safety valve 
of the tank was found and under test it 
blew at 51 Ilb., indicating that excess 
pressure was not the cause of the ex- 
piosion; deterioration of the plates is the 
true explanation. The life of one of 


these tanks is said to be not more than 
four years, owing probably to the acidic 
properties of the contents. 

A close examination of the tank in 
Fig. 1 shows that the middle sheet was 
riveted on the inside of the two outside 
This is faulty construction, 


end sheets. 
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as in this kind of work the acids which 
form from the garbage get in between the 
outer and inner sheets above the riveted 
joints. Had the middle sheet been riveted 
to the outside of the two end plates this 
action would have been retarded, as the 
acids and moisture would have collected 


Fic. 2. Top SHEET OF TANK SHOWING 
RUPTURE BELOW THE RIVETED JOINT 


on the upper plate and dropped off with- 
out lodging in the joint. 

In Fig. 2 is shown the top section of 
the tank, also the corroded condition of 
the second sheet, which gave way just 
below the riveted joint. A comparison 
of the outer and inner sheets can be 
made at the right-hand side of the il- 
lustration. 


Golden-Anderson Automatic 
Valves 


The value of an operable safety device 
in an emergency need hardly be dwelt 
upon. Many a serious boiler explosion 
might have been avoided by a nonreturn 
valve, and many an engine runaway 
might have been stopped before a de- 
structive speed was reached had an emer- 
gency stop valve been a part of the 
equipment. The purchase of such auto- 
matic safety appliances is superior to 
the buying of accident insurance, as the 
former means money spent in preventing 
accidents and not in wagering that they 
will happen. 

The valve illustrated in Fig. 1 is the 
Golden cushion triple-acting nonreturn 
valve. Besides acting as an automatic 
nonreturn valve, it also acts as an auto- 
matic safety stop. In addition to this, 
the valve may be operated by hand, by 
electricity from remote points and by 
steam. Inserted in a pipe connecting the 
boiler and header, it will automatically 
close in case the pressure in the boiler 
drops suddenly, because of a ruptured 
tube, etc. On the other hand, the valve 
will also close automatically if a sud- 
den drop in pressure occurs on the de- 
livery side of the valve. 

As shown in Fig. 1, the valve is in the 
closed position, having been closed by 
hand. The spindle A is not attached to 
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the valve part B, but simply bears on it 
when the valve has been closed or part- 
ly closed by hand. At other times, the 
spindle is clear of the part B and steam 


Ws 


WY 


507 


or reverses its direction the valve closes 
of its own weight. 

Communicating with the space between 
the diaphragms by means of the pipe H, 
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Fic. 1. GOLDEN CUSHION TRIPLE-ACTING NON-RETURN VALVE 


from the inlet side of the valve is free 
to raise the ball C from its seat and fill 
the space above the diaphragm D, and 
also the space between D and E, through 
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Fic. 2. PILOT VALVE 


the port F. The diaphragm D is integral 
and moves with the main valve part B, 
while E is held in a fixed position by 
cap screws as shown. As the pressure 
en both sides of the diaphragm D is the 
same, the pressure of the steam acting 
on the under side of Y opens the valve 
and keeps it open as long as there is any 
flow of steam. The instant the flow ceases 


is the pilot valve shown in Fig. 2. The 
space above the pilot-valve diaphragm 
communicates with some point in the 
pipe system on the discharge side of the 
main valve, by means of the pipe J. 
If the pressure in the pipe J drops for 
any reason, the spring raises the rod J, 
and opens the pilot valve K. 

As the area of the opening in the 
pilot valve and pipe H is considerably 
larger than the area in the port F, Fig. 
1, in the diaphragm D, the opening of 
the pilot valve reduces the pressure in 
the space between the diaphragms D 
and E, and the full inlet pressure acting 
against the upper surface of D closes 
the valve and keeps it closed because 
the total effective pressure on D is 
greater than that on the under side of Y. 
Thus, as long as the pilot valve remains 
open the main valve must remain closed. 
By adjusting the spring on the pilot valve, 
the main valve can be made to close when 
the drop in pressure exceeds any pre- 
determined amount. 

If desired, another pilot valve L, Fig. 
3, is connected to the pipe H, as at M, 
this second pilot valve being controlled 
by a solenoid. Then the main valve may 
be closed electrically from as many 
points as desired. 


THROTTLE VALVE AND AUTOMATIC EN- 
GINE STOP 


The valve shown in Fig. 4 is especially 
designed as a throttle and automatic en- 
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gine stop valve, the principle of opera- 
tion being the same as that of the valve 
just described. The spring N holds the 
valve part O up off the seat during nor- 


POWER 


ward on T becomes greater than that 
acting up, and the valve is closed. 
Electrically or hand-operated pilot 
valves connected at U control the pres- 
sure in the chamber S, and hence the po- 
sition of the main valve, making it an 
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Fic. 3. ARRANGEMENT OF PILOT VALVES AND PIPING 


mal conditions. Steam is admitted through 
the passage P to the chamber Q and 
through the port R to the chamber S. 


lectrically 


engine stop which may be operated from 
as many points as desired. 
When the arrangement shown in Fig. 
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Fic. 4. THROTTLE VALVE AND AUTOMATIC ENGINE STOP 


Thus the pressure above and below the 
head T is the same. 

If the pressure in S is suddenly re- 
duced, the total pressure acting down- 


5 is attached to the engine, the valve 
becomes an automatic stop operated by 


any overspeeding of the engine. 


The small ports V in the main valve 
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of Fig. 4 are for the purpose of allow- 
ing a small quantity of steam to go 
through when the valve is closed to keep 
the engine cylinder- warm. This arrange- 
ment does away with the necessity of an 
external bypass. 


Fic. 5. PiLoT VALVE OPERATED BY 
CENTRIFUGAL DEVICE ON ENGINE 
SHAFT 


These valves and a full line of stand- 
ard and special cocks and valves are 
manufactured by the Golden-Anderson 
Valve Specialty Co., Pittsburg, Penn. 


Cotton versus Manila Rope 
By HENry D. JACKSON 


It is quite evident from reading a re- 
cent article on transmitting power by 
rope drive that the writer refers to 
manila rope, as he states that manila 
rope is mechanically far better suited for 
driving purposes than cotton. 

While it can be stated that a cotton 
rope 2 in. in diameter will transmit ap- 
proximately 90 hp. when operating at a 
speed of 7000 ft. per minute, it should 
be noted that such speeds are uncommon 
in this country and are impossible with 
manila rope. With this rope the speed is 
limited between 4000 and 5000 ft. be- 
cause of the material effect which cen- 
trifugal force has upon the driving power 
and very high speeds have a decided 
wearing effect upon this type of rope. 

The same general rule as to strain for 
manila rope holds equally true for cot- 
ton; that is, the maximum strain is 200 
times the square of the diameter of the 
rope. With manila rope, however, the 
centrifugal force must be deducted in 
order to get the exact driving power, and 
when the rope velocity exceeds 5000 ft. 
per minute the driving power rapidly 
diminishes, owing to the effect of cen- 
trifugal force. 

With cotton rope, this condition does 
not exist to any such extent. If prop- 
erly made, cotton rope may wedge into 
the groove in the driving wheel because 
the cotton fibers are soft and do not 
cut one another, and this wedging per- 
mits a far higher speed before the ef- 
fect of centrifugal force becomes seri- 
ous. 

With manila rope, this wedging action 
cannot take place. Although the manila 
fiber has great tensile strength, trans- 
versely it is small, and the fibers are 
tough and hard and will, if compressed, 
seriously injure one another. For this 
reason the grooves must be so designed 
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as to avoid any material wedging and 
as this wedging cannot be used, centri- 
fugal force will naturally affect the rope 
ro a considerable extent. 

The pulley diameters which can be 
used with manila rope range from 36 to 
50 times the diameter of the rope. With 
a smaller pulley, particularly at the 
higher speeds, the bending action of the 
rope around the pulley seriously injures 
the fibers. With cotton rope, however, 
the pulley diameters may be reduced to 
30 times that of the rope without any 
difficulty, and under certain conditions 
to even less. 

Rolling is particularly recommended 
for manila rope as this tends to increase 
its life by maintaining it in its original 
cylindrical form and preventing it from 
assuming a wedge shape, which will 
ruin it in a short time. Rolling is to be 
deprecated on cotton rope, however, but 
the wedge shape is desired because it in- 
creases the tendency of a rope to wedge 
into place, thus increasing the driving 
capacity. 

The number of strands used with 
manila rope varies from three to six, de- 
pending upon the size of the rope and 
the condition of the drive. The four- 
and six-strand ropes are more expensive 
in first cost and also in working, but 
owing to the fact that the ropes do not 
meet in the center, a core is required 
which takes up room and actually does 
nothing in the driving; it is also a nui- 
sance when splicing becomes necessary. 

For cotton rope three strands are suffi- 
cient; the rope is then easier to make 
and easier to splice, both of which items 
are of considerable importance. 

There seems to be a lack of interest 
in this country regarding cotton’ rope. 
Rope manufacturers here claim that 
manila rope is superior to cotton, and 
judging from cotton ropes that have been 
put on the market, this is true; this, how- 
ever, may be due solely to lack of ex- 
perience in the making of cotton rope. 

It is hard to believe that cotton rope 
is not equal to manila, particularly when 
one knows that the former is the only 
Satisfactory medium of _ transmitting 
power to the spinning-mule motions, not 
only in this country but abroad. Leather 
belting, manila rope, etc., have failed; 
cotton rope has been a success from the 
Start. The average life of manila rope, 
according to the manufacturers, is from 
6 to 12 years, but many rope drives 
cut out in a much shorter time. 

Another claim is that manila rope will 
transmit more power at the same speed. 
That may be true of the cotton rope man- 
ufactured in this country, but the experi- 
ence of the English, French and German 
manufacturers proves the contrary. Many 
drives abroad have been running from 
16 to 20 years without failure, and there 
are well authenticated instances of drives 
that have been running from 23 to 30 
years, and are still running; these, how- 
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‘ever, are all of the English or single- 


warp system. 

As for the transmitting power of cot- 
ton rope, the writer will cite two in- 
stances where this rope replaced the 
manila rope. In the first case, six 2-in. 
cotton ropes replaced eight 2-in. manila 
ropes, and did equal work and proved 
far more satisfactory than the original 
drives. In another, eight 134-in. ropes 
replaced 10 of manila, with a correspond- 
ing improvement in life and driving. 

So long as it is impossible to get a 
satisfactory cotton rope in this country, 
users should not hesitate to install a 
manila rope drive in many places in 
preference to belts or electrical motor; 
all kinds of drives have their places, and 
the rope is among the best. 


An Engine Room Experience 
By ALoNzo G. COLLINS 


Many years ago I was in charge of an 
old-fashioned slide-valve engine which 
furnished the power for a wood-workirg 
establishment. Machinery had been added 
from time to time, and the engine had 
been speeded up to 110 revolutions per 
minute to handle the increased load 
until it kept Hans, the fireman, busy 
keeping up steam in the two boilers with 
the fuel used, which was the shavings 
and offal from the factory. 

The engine was not built for any such 
speed; in fact, when I took charge, it 
was running at about 70 revolutions 
per minute and with the increased 
speed it had to be watched very 
closely to prevent going to pieces under 
the strain. The part giving the most 


trouble was the piston, which was fitted — 


with what was then considered the last 
word in piston packing, namely, two cast- 
iron rings, one inside the other, split 
on diametrically opposite sides. These 
were set out by half-elliptical springs, 
adjusted by setscrews, which in turn 
were secured by locknuts. It was good 
packing for the slow-moving pistons or- 
dinarily used at that time, but at the 
speed at which our engine was running, 
the setscrews frequently jarred loose, 
or the rings wore down, so as to require 
adjusting every week. 

We were in the habit of shutting down 
at three o’clock on Saturday afternoons, 
and advantage was always taken of this 
opportunity, while the cylinder was hot, 
to do the adjusting, centering the piston 
carefully to the bore of the cylinder and 
setting the locknuts securely; and as that 
part of the engine room was rather dark, 
I always had Hans hold a lamp and as- 
sist in other ways as might be needed. 
Things went on this way for about a 
year, and as this was our regular Satur- 
day afternoon job, it would be inferred 
that Hans would have learned something 
in that time. ; 

One day the management got the idea 
that my job was too easy, and they made 
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the proposition that I do the firing as 
well as look after the engine. Upon de- 
murring I was told that Hans was willing 
to attend to both, and that my time would 
be up the following Saturday afternoon. 

Accordingly, following Saturday 
afternoon, instead of making the usual 
adjustments on the piston, I got into my 
street clothes, received my money and 
left for home. 

It happened that times were hard, and 
beyond an _ occasional tinkering 
around an old engine, or a few days in 
a machine shop, I had nothing to do. 
Upon meeting my old boss on the street 
one day, he inquired if I was doing any- 
thing and, receiving a negative answer, 
said that he was going to put in a small 
engine to run the machinery in the shed 
down by the river, and take out the old 
wire-rope transmission, and I might have 
the job of installing it at the same wages 
I had been getting as engineer. 

I agreed to this, and the next morn- 
ing went to work. As my duties took me 
to the old engine room frequently, I had 
plenty of opportunity to see how the en- 
gineer-fireman was getting along, and 
from the racket the engine was making, I 
concluded he was not doing very well. 

This went on until about 11 o’clock 
one Saturday forenoon, the foreman 
came to me and said, “The boss wants 
you to go up to the engine room and see 
what is the matter with that engine; this 
is the third time this morning we have 
shut down for want of steam, and he 
thinks there is something wrong.” Upon 
my arrival at the engine room, Hans put 
on his coat and left, and a couple of 
young men from the factory were put to 
firing. We managed to hold through the 
forenoon; but I told the manager that he 
might as well send the hands home for 
the rest of the day, as it would take all 
the rest of the day to get the engine in 
crder. This was done, but instead of 
getting things fixed for a start Monday 
morning, they had to get a new piston, 
and did not get started until the latter 
end of the week. 

The six springs, six setscrews and the 
twelve locknuts were all in a heap in the 
bottom of the piston, where they had 
rattled around until the hexagon nuts 
had lost all semblance of shape and 
were just plain rings. A hole had been 
worn through the piston head and also 
through the follower, but fortunately it 
was not large enough to let the setscrews 
through, which was all that prevented a 
broken cylinder head or worse. 

Hans was called in when I had the 
junk laid out on the floor, and was asked 
why he had let things get in such 
shape; his answer was as follows: “Why, 
I couldn’t see in there,” and he had been 
“seeing in there” every Saturday for 
about a year, and still had no idea why 
it was done. The result was that when 
they started the repaired engine again, I 
was the one who opened the throttle. 
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Gas Power Department 


Worth-while gas-engine and producer information treated in a way that can be of practical use 


The Oil Power Yacht ‘‘Mairi’’ 


The accompanying engravings illustrate 
the salient features of the power plant of 
an oil-driven yacht recently built by the 
widely known Beardmore shipyard at 
Dalmuir, Scotland, for the Marquis of 
Graham, who, by the way, is president of 
the British Institution of Marine Engi- 
neers. 

A perspective view of the engine is 


heavy oils, such as Texas or Solar. As 
a consequence, a _ heated.. combustion 
chamber G, Fig. 4, is provided to effect 
the starting of the engine. This combus- 
tion chamber is heated with a blow-lamp, 
a process occupying about 5 minutes. But, 
as in all medium-pressure oil engines, 
the heat of the explosion and compres- 
sion when the engine is well under way 
is sufficient to keep the combustion cham- 
ber hot enough to make the engine self- 
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mitted to the cylinder when the piston 
uncovers the port J, shown in the left- 
hand side of the cylinder in Fig. 4. 

In the engine here illustrated, there 
are four working cylinders 9 in. in diam- 
eter and the stroke is 13 in.; the two- 
stage compressor (Fig. 5) is driven by 
a fifth crank placed forward—to the 
right in Figs. 1 and 2, in which the small 
pumping set and thrust-block are shown 
on the left. The compressor crank is 


Fic. 1. MEDIUM-PRESSURE REVERSING OIL ENGINE OF THE YACHT “MAIRI” 


given in Fig. 1 and an elevation and de- 
tail drawings are reproduced in Figs. 2 
to 5. The location of the engine in the 
ship is shown in Fig. 3. The engine 
is the nearest approach to the Diesel 
type that has yet been attempted without 
resorting to high compression within the 
cylinder. The compression is limited to 
150 Ib. per square inch, and the explo- 
sion pressure is never greater than 300 
Ib. per square inch with the lighter oils, 
such as kerosene, and is generally in 
the neighborhood of 200 lb. when using 


igniting. This is practically the only dif- 
ference from the ordinary Diesel system 
of working. 

Since the maximum pressure in the 
cylinder is so low, it is found sufficient 
to use air at a pressure of 400 to 450 
Ib. per square inch to inject the fuel, 
which is done in exactly the same way 
as in the Diesel engine. The engine 
works on the two-stroke cycle, the charge 
of air being drawn into the crank case 
by the up-stroke of the piston and com- 
pressed on the down-stroke. It is ad- 


so placed that the primary balance of 
the engine is correct, and this was proved 
by the absence of vibration when the 
engine was speeded up to 400 r.p.m.3 
the designed speed is 350 r.p.m. 


REVERSING MECHANISM 


The starting and reversing gear and 
the oil and air controls are all grouped 
on the forward end of the engine, so 
that everything necessary for working 
the engine is at the engineer’s hand. The 
maneuvering of the engine is done by 
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means of one handwheel with a pointer 
moving over a dial (E in Fig. 2). In the 
middle position the engine is stopped; to 
go ahead or astern the wheel is simply 
moved to the right or to the left. 
There are four fuel pumps, one to 
each working cylinder, driven by two 
eccentrics, and the discharge from these 
is regulated by the handwheel acting on 
the suction valves, so that any speed 
from 0 to full ahead and from 0 to full 
astern may be obtained by the same 
movement that admits the fuel injection 
air to the inlet valves and the starting 
air to the working cylinders. Each fuel- 
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before starting, so that on the first revo- 
lution of the engine the oil is sure to be 
injected into the cylinder, and thereby 
the minimum amount of starting air is 
required. The fuel oil is also under the 
control of the governor, which can cut 
off the supply, no matter what the posi- 
tion of the handwheel may be. 
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operating the valve, are two rollers 


mounted eccentrically on a spindle, as 
shown in Figs. 2 and 4. The spindle 
is connected to a layshaft A (Figs. 2 and 
4) running along the engine, and this 
layshaft is rocked by a small air cylin- 
der B, Fig. 2, so that either one or the 
other roller is dropped into gear. 


This 


Fic. 2. END AND SIDE VIEWS OF “MAiRI” ENGINE 


oil pump is also fitted with a separate 
adjustment, so that any one cylinder can 


‘be given more oil independently of the 


handwheel control. The pump plungers 
have a device for hand pumping in order 
to force the fuel oil up to the inlet valve 


Two cams have been adopted for re- 
versing the injection valve, on account of 
the greater flexibility obtained in manu- 
facture; and these are operated by the 
camshaft H, Figs. 2 and 4. Above the 
cams, and on the end of the push rod 


cylinder is shown between the two aft 
working cylinders. The arrangement of 
levers between the camshaft and lay- 
shaft is shown in Figs. 2 and 4. 

The air-starting gear consists of a ro- 
tating plate with one hole in it, and this 
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passes over a faceplate containing four 
apertures, one for each cylinder, equally 
spaced. The rotating plate is driven 
irom the camshaft by means of spiral 
gears and is consequently at right angles 
to the camshaft. To reverse, it is only 
necessary to turn the rotating plate 
through a certain angle, and this is done 
by sliding one of the spiral gears by 
means of another air cylinder. This gear 
is located between the two center cylin- 
ders, at C in Fig. 2. The air cylinder is 
located just above the camshafts, and 
slides the gearwheel on the camshaft 
by means of a simple lever arrange- 
ment D. 

The air cylinders for reversing the in- 
jection valve and air-starting arrange- 
ment are fitted with pistons having piston 
rods of such diameter that the area on 
the back of the piston is twice the area 
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latter three cams have double raised 
portions on them, so that they open the 
valves no matter in which direction the 
handwheel may be turned. The cam for 
opening the starting air valve is mounted 
on a spindle which passes through the 
center of the handwheel, and a knob is 
fitted to the spindle. If this knob is 
pushed in, the cam is moved along with 
it against a spring, and the starting air 
is shut off. 

The method of operating the gear is 
as follows: The handwheel is moved 


over, thus dropping the oil pumps into. 


gear and turning on the injection and 
starting air. As soon as the engine is 
under way, the knob is pressed in, cut- 
ting off the starting air; it is held in by 
means of a little plunger operated by a 
spring. To stop, the handwheel is 
brought back to the center, and when 


Fic. 4. SECTION THROUGH CYLINDER 


on the front. The lesser area is perma- 


nently connected to the air-storage tanks, 
so that the pressure pushes these pistons 
hard back in the cylinders. The gear 
is then in the ahead position. When 
pressure is admitted to the large area, 
it overcomes the constant pressure on 
the small area and the gear is pushed 
into the astern position. To bring the 
gear back into the ahead position, it is 
only necessary to open the large area 
to exhaust, when the constant pressure 
on the small area instantly asserts itself. 
These operations are accomplished by 
the handwheel E opening and closing two 
small air valves by meaus of cams keyed 
on the spindle. Two other cams are 
similarly used for controlling the start- 
ing and injection air, and a special one 
is used for acting on the suction of the 
fuel pumps, so as to give all the grada- 
tions from stop to full speed. These 
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Fic. 5. COMPRESSOR 


in this position the air-starting cam 
springs back into gear, so that it is then 
able to admit starting air, no matter in 
which direction the handwheel be turned. 
The rod F is pulled up by means of the 
handwheel E, in order to shut off the oil. 
It is pushed back by a spring when the 
handwheel is returned to its original po- 
sition. 

At the after end of the engine, close to 
the thrust block, a small pumping set is 
arranged. This consists of a circulating 
and bilge pump and a small air com- 
pressor for keeping up the supply for 
maneuvering and whistle blowing. There 
is also provision for taking air from the 
main engine compressor for charging up 
the reservoirs. The engine is equipped 
with a very complete system of forced 
sight-feed lubrication, and the quantity 
to any pin bearing or cylinder is under 
individual control; an arrangement for 
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flooding all the parts before starting up 
is also provided. 

The engine has been designed especial- 
ly with a view to continuous running, 
and all the parts are made easily ac- 
cessible. To take off the cylinder cover 
it is only necessary to undo two smali 
pipes and the stud nuts, and it can then 
be lifted away. The main bearings and 
crankpin bushes can also be removed in 
a few minutes, and all adjustments can 
be made while the engine is running. 

Two large air tanks are installed for 
providing maneuvering air, and contain 
sufficient air for about 40 starts. In en- 
tering and leaving the dock at Liverpool 
recently, as many as 30 stops and starts 
were necessary, and these severe condi- 
tions were easily met, the engine never 
once refusing to reverse. It was also 
noticed that the engine was _ slightly 
quicker than the Diesel engine in start- 
ing, and that a drop of about 5 Ib. in 
One air tank was sufficient to give a start. 

The fuel-oil consumption is 56 pints of 
crude Texas oil of 0.875 specific gravity 
per hour, about the same as in Diesel 
engines of the same power (130 hp.). 
The indicator diagram, Fig. 6, shows the 
low maximum pressure obtained. 

An auxiliary oil engine of 7 hp. is car- 
ried, and‘can be coupled direct to the 
dynamo, air compressor, and fire and 
bilge pump. The dynamo provides cur- 
rent for working the windlass, as well 
as for the electric-light installation and 
electric radiators. Circulating and bilge 
pumps are also driven off the shaft. 

The motor yacht here illustrated, 
named “Mairi,” is the largest full- 
powered crude-oil motor yacht so far 
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Fic. 6. A TyPICAL DIAGRAM 


constructed in Great Britain. The hull is 
80 ft. long between perpendiculars, 85 
ft. over all, 13 ft. 6 in. beam, and 8 ft. 
1 in. molded depth amidships. The 
“Mairi” has been designed for making 
extended cruises, and is quite capable 
of going to Norway or the Mediterranean 
without involving undue endurance on 
the part of her crew. 

On trial the yacht obtained a speed of 
10.3 knots as a mean of six consecutive 
runs on the measured mile, and accom- 
plished a very satisfactory 24-hour non- 
stop run at full speed in the Firth of 
Clyde, the engines developing 130 brake 
horsepower when running at normal 
speed. At this speed the fuel-oil tanks 
have sufficient capacity to give a radius 
of 1000 sea miles. 

We are indebted for the foregoing par- 
ticulars and the accompanying illustra- 
tions to Engineering, of London. 
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Electrical Department 


Conducted to be of service tothe men in charge of electrical equipment in the power house 


Catechism of Electricity 
THE OPEN FLAME-ARC LAMP 


1233. Are there any other types of 
carbon arc lamp? 

Yes; there are two other types, close- 
ly related to each other and both known 
as “flame-arc” lamps. 

1234. What is the difference between 
them? 
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Fic. 408. OPEN FLAME-ARC LAMP 


One is of the open type and the other 
inclosed; this apparently small differ- 
ence, however, causes a great difference 
in the arrangement of the carbons and 
the design of the mechanism which 
“feeds” the carbons as they are con- 
sumed. In the open type both carbons 
Project downward, with their active ends 
Close together and their mount ends sep- 
arated, and both are fed downward. The 
carbons of the inclosed type are arranged 
end to end, exactly as in the ordinary 
are lamp. 

1235. Illustrate and describe an open 
flame-are lamp. 


Figs. 408, 409 and 410 show interior 


views taken at different points around 
such a lamp. Upon close inspection of 
Fig. 408 it will be evident that the car- 
bons A and C both extend downward at 
opposite angles with the vertical center 
line of the lamp, the lower ends nearly 
touching at E when the lamp is “dead.” 
The arc is found between the facing 
portions of the carbon tips and to pre- 
vent it from creeping up the sides of 
the carbon rods a magnetic field is pro- 
vided by magnet poles located at M and 
N, Fig. 409. 

1236. How do the magnet poles pre- 
vent the are from creeping up the car- 
bons > 

The field produced between the poles 
“blows” the electric arc downward by 
magnetic repulsion. This causes the arc 
to curve downward and expand into a 
sort of flame, as represented in Fig. 
411. It is from this that the lamp gets 
its name. 

1237. What is the function of the part 
shown at D, Fig. 410? 

This is a chamber of highly refractory 
material which surrounds the ends of 
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Fic. 409. SIDE ViEw oF Fic. 408 


the carbons and shields them from 
“washing” of the air currents within the 
globe. This part of the lamp is called the 
“economizer” and is necessary on ac- 
count of the rapidity with which the 
carbons are consumed. 


1238. What is the type of feeding 
mechanism used ? 

It is of the differential solenoid type 
and is shunt starting; that is, when there 
is no current through the lamp the car- 
bons are apart. When the current is 
switched on, the shunt coils F and G, 
Fig. 410, are first actuated, pulling the 


Fic. 410. OpposiTE ViEw FROM Fic. 408 


carbons into contact and thereby estab- 
lishing a circuit through the series coils 
H and L and the carbons. The series 
windings then pull the carbons upward, 
separating the ends and forming an arc, 
which is thereafter differentially regu- 
lated by the shunt and series coils as 
described in the previous section of the 
Catechism. 

As the carbons burn shorter they are 
fed. downward by means of the central 
spiral rod I down which travels a cross- 
arm that carries the carbon holders P 
and Q. The rod / is nickeled to insure 
smooth traveling for the crossarm and 
extends up into the casting S where a 
speed-reducing escapement is located. 

1239. What are the objects at T, which 
resemble strings of beads> 

These are the leads connecting the car- 
bon holders to the circuit; they are in- 
sulated by glass beads which are 
threaded on them. 

1240. What is the purpose of the coils 
O and V, Fig. 408? 
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They are voltage-reducing and steady- 
ing resistances used in series with the 
lamp when one lamp is connected to a 
110-volt direct-current circuit. By using 
a reactance in place of the resistance, 
the lamp can be operated singly on 110- 
volt alternating-current circuits. 

1241. What kind of carbons are used 
in this lamp? 

Cored carbons containing metallic salts 


Fic. 411. A “FLAME” ARC 


and a metallic strip running throughout 
the length. 

1242. How long will the carbons 
burn? 

One set will burn about 17 hours with 
a current of 12 amperes. 

1243. What advantages have the 
flame-arc lamp over the ordinary arc 
lamp > 

It is much more efficient and the light 
is much more powerful than can be ob- 
tained from the ordinary carbons. 


An Opportunity for a Real 


Central Station Man 
By E. M. GRAHAM 


While trying to work up- interest in a 
lighting plant for a small town I was 
frequently met with questions and un- 
complimentary comments relating to a 
plant in a neighboring town; it did not 
pay; the service was worse than none 
at all, and so on. Not having been to the 
town mentioned I was unable to discuss 


the plant intelligently, but a little later 


an opportunity was offered to go over 
there and investigate, which I gladly ac- 
cepted. . 

The town was small, the population be- 


' ing less than 1000 people, but they were 


trying to make the plant pay a manager 
$100 a month, a bookkeeper $25 a month 
and two engineers $65 a month each. 
The plant was located on a stream about 
a mile from the railroad and used water- 
power eight months of the year, but it 
so happened that the four months when 
steam had to be used were the months 
when the lighting load was the heaviest. 
Power was being furnished for a flour 
mill about half a mile distant and the 
engine was intended to run the mill and 
light the town at the same time, but 
it would not do it. It was rated at 100 
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hp. and was of the high-speed flat-valve 
type. The engineer in charge said the 
engine would not run right with the 
steam pressure above 80 Ib. When the 
lighting load came on it was necessary 
to shut the mill down, although the 
lights did not require over 40 hp. at the 
peak and about 15 hp. for two-thirds 
of the night. 

Thirty-two candlepower  carbon-fila- 
ment lamps are used on the streets and 
permitted to burn continuously. A sys- 
tem of flat rates is in use which would 
require a person lighting a seven-room 
house to pay about $4.50 per month re- 
gardless of the current consumed, with 
the natural result that many people re- 
fuse to, use the service. 

There is no means of weighing the 


’ coal, hence it is impossible to tell’ what 


proportion of the fuel should be charged 
to running the mill. The engineer thought 
that the engine valve leaked but had 
never had an indicator on the engine to 
determine its condition. 

The owners denied losing money on 
the lighting business; if they are not 
losing money they certainly could make 
a handsome profit if they would install 
an engine of a size to handle the light- 
ing load economically, provide means 
for shutting off the street lamps when 
not needed, adopt rates that would at- 
tract business rather than drive it away 
and cut down the expenditure for salaries 
to a point appropriate to the size of the 
plant. If the manager so manages things 
that he has no time to keep the books 
a different management would seem to 
be advisable. 


LETTERS 


Peculiar Cause of Racing 


Some time ago I had occasion to clear 
up what proved to be a comparatively 
simple trouble case, but it was extremely 
puzzling at the time because of the man- 
ner in which it made itself manifest. The 
apparatus involved was a 5-hp. 220-volt 
shunt-wound interpole motor, installed 
with a Cutler-Hammer drum-type con- 
troller which varied resistances in both 
the armature and the field circuit. The 
resistors were contained in a separate 
case. 


After this equipment had been installed 


and connected up it was found that the 
motor speeded up far beyond the maxi- 
mum rated speed of 1600 r.p.m. and 
sparked violently with the controller set 
so as to put about half of the external 
resistance in the field circuit. My first 
conclusion was that the man who made 
the connections between the controller 
and the resistor case had got some of the 
leads between the several controller con- 
tact buttons and the various field resistor 
taps confused. On second thought, how- 
ever, I realized that this would only 
cause the motor to attain its maximum 
rated speed, assuming that: the middle 
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contact button was connected to the last 
field resistor tap. The indications pointed 
to a compiete loss of field excitation. 

In order to eliminate all questions of 
fault in the controller, I disconnected the 
two field terminals of the motor and con- 
nected them to a small water rheostat. 
On starting up the motor it operated pre- 
cisely as before, running away after 
reaching a certain speed. On applying a 
piece of iron to the undersides of the 
pole tips, my theory as to a complete loss 
of field was verified. Upon removing the 
journal bracket at the pulley end of the 
motor to look for what I thought was an 
intermittent loose connection between two 
of the field-magnet coils, it was found that 
in rotating the end bracket for inverted 
hanging of the motor, the man doing the 
work had managed to squeeze one of the 
field leads between a coil and a part of 
the end bracket, causing a partial ground, 
the resistance of which, when the vibra- 
tion and stresses on the bracket reached 
a certain value (depending on the speed), 
became low enough to shunt out the 


OOON /nterpole 


~~ Windin 
g 
Groundon \* 
Underground 
Pe Shunt Field Circuit 
~ Wind ing 
Point where Field lead 
became grounded 


GROUND IN FIELD LEAD 


higher resistance of the field winding, 
but not sufficiently low to cause a dead 
short-circuit of the motor. The motor 
was supplied from a two-wire circuit one 
side of which was grounded by a fault 
on an underground cable connected to 
the same line and the field winding was 
shunted out by two grounds, as shown 
by the accompanying diagram. 

After insulating the break in the field 
lead, reassembling and connecting up, the 
motor operated all right. 

CHARLES E. MEAD. 

Jermyn, Penn. 


Rewinding Induction Motors 


Following the advice in R. H. Fenk- 
hausen’s article in the Jan. 30 issue on 
“Rewinding an Induction Motor Stator,” 
as to the use of oiled linen or cambric 
in the slots next to the coils, would be 
likely to cause an amateur winder a 
great deal of trouble. 

I would suggest that a thinner amount 
of first insulation be put on the coils 
in order that the correct thickness of 
leatheroid or fish paper can be used for 
the cell proper. If the voltage would 
permit, it would probably be better to 
use two thicknesses of thin leatheroid with 
the oiled linen between, rather than put 
the line next to the coil. 


L. EARLE BROWNE. 


Roundup, Mont. 
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Siphoning and Boiling Over 
By WALTER C. EDGE 


When a steam boiler is worked too 
hard, it will foam, and sometimes con- 
siderable water will go over with the 
steam. It is just so with the generator 
of an absorption system. If it is pushed 
too hard it will boil over, and consider- 
able moisture will go over with the gas 
into the condenser. This eventually 
reaches the cooler or cooling coils, where 
it stays until taken out by purging. This 
rarely ever happens with a horizontal 
generator or still, but it is not uncom- 
mon with the vertical type. 

In the writer’s opinion boiling over 
occurs in the majority of cases when 
the condenser is empty, all of the an- 
hydrous ammonia having been sent 
throughout the system. This gives the 
cooling water in the condenser very lit- 
tle to do, and the velocity of the incom- 
ing gas is greatly increased, thus exert- 
ing the same pulling or siphoning effect 
on the generator as a heavy overload 
would on a steam boiler. 

If the machine is worked hard, it is 
advisable to carry more anhydrous am- 
monia in the system than is the usual 
custom so as to be able to hold con- 
siderable liquid ammonia in the con- 
denser at these times. Of course, a little 
moisture will go over with the gas at all 
times, but this should go no further than 
the rectifying tank. The water in the 
tank should be kept at 110 to 120 deg., 
and if kept at this temperature the mois- 
ture will be trapped and sent back to 
the analyzer. Should the water become 
too hot, the moisture will go through with 
the gas and lie in the cooler or cooling 
coils until taken out by purging. Again, 
should the water be too cold, the rectifier 
will trap not only the moisture but con- 
siderable gas; and in a short time the 
aqua solution will become so strong that 
it will not do its work properly. This 
can be explained more clearly by describ- 
ing the actual operation as follows: 

The weak liquor leaves the generator 
very hot, its strength being about 18 
Per cent. It is cooled considerably by 
Passing through the exchanger, and in 
Seme cases in the weak-liquor cooler. 
Arriving at the absorber, it is sprayed 
from the top and absorbs about 10 per 
cent. of gas. making its strength 28 per 
cent. It falls to the bottom of the ab- 
Sorber and is pumped back through the 
exchanger, equalizing temperatures with 
‘be outgoing weak liquor. After passing 
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through the exchanger, it goes to the 
analyzer, where it falls over hot plates, 
as in an open heater, to the generator 
or still below. When it reaches the 
analyzer it is very hot, and gives off very 
nearly all the gas it has absorbed, com- 
ing back to a strength of 18 per cent. 


‘when it reaches the generator. 


If the rectifying tank is too cold and 
sends back much of the gas just liberated, 
it is easy to see that the strength of the 
weak liquor in the generator is going to 
rise, and for every 1 per cent. of strength 


THE COOLER OF AN ABSORPTION PLANT 


added to the weak liquor in the generator, 
1 per cent. less gas will be absorbed 
from the cooler or cooling coils when it 
reaches the absorber. This will show 
on the gages, the pressure going up on 
the generator absorber and cooler. It 
is at this time that the machine will 
siphon, or, in other words, weak liquor 
will go over to the cooler if care is not 
exercised. If the expansion valve is shut 
off the pressure in the cooler will be 
greatly reduced and it is liable to siphon 
from the absorber. The writer knows 
of one particular case where this difficulty 
was overcome by putting a check valve 
between the cooler and the absorber. It 
can be prevented, however, by keeping 
plenty of cooling water on the absorber, 
and not shutting the expansion valve en- 
tirely. 

Another valve of great importance is 
the one in the steam line to the heating 


coil in the generator. The setting of 
this valve should be studied carefully 
as it is important to know the proper 
pressure to carry on the steam coil for 
best results. If the pressure is too low 
the weak liquor becomes strong, giving 
the same trouble just gone over. If 
the pressure is too high, the head pres« 
sure on the generator becomes excessive, 
and there is a great chance of its boil- 
ing over. 

It is, of course, best to keep the cooler 
as free from moisture as possible, and 
the only way to get it out is to purge the 
cooler. This may be done in three ways: 
The usual one is to close the gas valve A 
in the illustration and open the purge 
valve B. This way of purging necessi- 
tates stopping the cooling process. A 
method possibly new to some engineers 
is to have both of these valves open at 
the same time, allowing the cooler to do 
work while being purged. The disad- 
vantage in this method is that it takes 
a long while to do it, and meanwhile very 
little useful work is done. If it is nec- 
essary to purge the machine in a hurry, 
the small valve C connecting the con- 
denser to the cooler may be opened, thus 
putting the condenser pressure on the 
cooler and forcing out the moisture. It 
is not advisable to purge in this way as 
it throws the cooler back too much. 

It is a good thing to open the weak- 
liquor valve a little more than usual 
when purging the cooler, so as to send 
enough weak liquor over to absorb all 
the gas, as trouble is sometimes caused 
by the ammonia pump becoming gas- 
bound. It is a very good idea to have a 
valve on both the suction and discharge 
line to the pump. Should the pump get 
gas-bound it can be relieved by opening 
one of these valves and discharging the 
gas into a bucket of water. 


LETTERS 
Piston Rod Packing 


Several years ago I had the same 
trouble with ammonia pump piston-rod 
packing as described by H. G. Gibson in 
the Feb. 20 issue. The rods had been 
badly scored by a former engineer, who 
used hard hemp packing and allowed it 
to get dry and burnt. I tried several 
remedies, but the one giving the best re- 
sults was to use alternately a ring of 
soft flax and a ring of composition pack- 
ing. The combination kept the rods tight 
and well lubricated. After putting in 
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new rods, I tried a wedge ammonia pack- 
ing, but obtained the best results by 
using a header ring of the composition 
packing at each end of the gland with the 
wedge packing in the center. , 

L. M. JOHNSON. 
Glenfield, Penn. 


I took charge of an absorption plant 
and soon had trouble with the piston- 
rod packing. It had become misplaced 
and what liquor passed the spool was 
forced out. After cleaning the stuffing- 
box I inserted rings of packing: a solid 
one first, then diagonally split rings and 
a solid one again next to the spool. This 
was repeated on the outer end of the 
spool, making four solid rings and all 
of the rest split rings. A little graphite 
on the rod will prevent any trouble. 
My machine runs 24 hr. a day, four 
months in the year. I have been here 
for three years and have only packed the 
pump three times. The present packing 
has been in for over a year and is still 
all right. The pump is a 7 and 2% by 
10-in. I do not draw the packing up 
too tight to begin with, and after one 
day’s run I loosen it up a little. 

ARDAN MITCHELL. 
Brooklyn, N. Y. 


Troubles in Refrigerating 
Plant 


On a 50-ton ice machine the crankpin 
suddenly became hot, although the oil 
cup was feeding regularly. The engineer 
in charge was not a believer in sand for 
hot boxes before he knew the cause of 
the heating. Another machine was started 
and the machine giving trouble was 
stopped so that the head of the ammonia 
compressor could be removed. When the 
head had been taken off, it was found 
that one of the discharge valves in the 
casting had been forced wide open on 
account of a broken spring. 

On another occasion I had just spoken 
to the fireman and everything in the 
boiler room seemed to be in good order. 
When I went back to the engine room I 
noticed that the engine and pumps ran 
slower and that my steam gage showed 
only 60 lb., while the fireman’s gage, at 
which I had just looked, showed 105 Ib. 
This was a mystery to me and I notified 
the chief, who at once gave the fireman 
orders to bank the fires and close the 
stop valve on each of the two boilers 
that were running. 

Above the stop valve on the boiler 
there was another valve in the main 
steam line. Upon taking the bonnet off 
this valve it was found that the 
stem on the disk had broken off and 
had fallen on its seat, partly shutting off 
the steam supply to the engine room 
and thus causing the drop in steam pres- 
sure. 


WILLIAM S. KEIL. 
Philadelphia, Penn. 
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Diagrams for Criticism 


Here are three indicator diagrams, 
taken from the ice machine in our plant, 
on which I would like readers of PowER 
to comment. The engine, 14x14 in., has 
a Meyer cutoff and I was told by the 
makers’ representative that the most eco- 
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DIAGRAMS TO BE CRITICIZED 


nomical point was where I took the first 
diagram. I would like to hear from readers 
as to adjustment for equal load on both 
ends of the cylinder and as to whether 
diagram No. 1 or No. 2 shows the most 
economical running conditions. 
G. L. Lyons. 
New York City. 


What a Knock Revealed 


While in conversation with the man- 
ager of a meat market, he told me that 
an ice machine which he had installed 
a short time before was giving very poor 
satisfaction. The company installing it 
had upon his request sent two men out 
to the plant at different times. The first 
advised him to put more ammonia in 
the system. When the next man came 
he took out about the same amount as 
had been put in. Before leaving he ad- 
vised the manager to replace his com- 
pressor with a new one, it being second- 
hand. 

The first thing I observed was a pe- 
culiar knock or pound which was notice- 
able on only one stroke of the piston. 
Next, the discharge pipe from one end 


-of the cylinder was nearly cold while 


the other was quite hot. I said I be- 
lieved that the discharge valve was stuck. 
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That night he examined all the valves. 
and found the discharge valve held from 
its seat by rust and other foreign mat- 
ter from the pipe lines. 

The compressor had been working on 
one end only and after cleaning the valve 
and valve seat the knock ceased and 
the compressor worked to its full capa- 
city. 

DELBERT J. MEANS. 

Indiana, Penn. 


Alarm for Cold Storage Room 


The falling temperature of a cold- 
storage room might at some time result 
in a large loss to the company, so I have 
rigged up the alarm shown in the accom- 
panying sketch. It is made as follows: 

Take a glass tube 7 or 8 in. long and 
¥% in. in diameter, close the bottom end 
with sealing wax and through it insert 
the bare end of a No. 18 magnet wire. 
Fill the tube about three-fourths full of 
mercury and on top of the mercury put 
a float of wax in which the bare end of 
a magnet wire is inserted and bent as 
shown in the sketch. 

The tube of mercury is fastened to a 
base with clips of metal. At the upper 
end of this base an adjustable lever is 
attached and the electrical connections 
are made as shown in the diagram. 


faq Alarm in Cola 
Storage 


Dry Cells _ 


Bell in Engine 
Roden 


DIAGRAM OF ALARM 


Should the temperature in the cold rooms 
fall during the day or night the mercury 
will contract and the float in descending 
will close the circuit so that the bell wil! 
ring and warn the engineer. The adjust- 
able lever allows setting the alarm for 
various temperatures. 
MARTIN McGerry. 
Holley, N. Y. 
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Cotton Rope Drive 


It has been said, and may be true, 
that the reason why cotton rope has not 
been a success in this country as a trans- 
mission material is that American manu- 
facturers and engineers, though progres- 
sive and willing to try new things, are 
not sufficiently analytical and thorough 
in their trials. They will install a drive, 
and if it is a success, well and good; if 
it is unsatisfactosy, it is discarded with- 
out attempting to discover why and to 
eliminate the cause. Abroad, manufac- 
turers and engineers are progressive in 
a far different way. If a thing fails 
there, a careful, systematic study is made 
as to why it failed and the cause of fail- 
ure is removed if possible. Sometimes a 
few minor changes will result in a drive 
which was formerly a failure becoming 
a decided success. 

Not many years ago an American en- 
gineer installed a rope drive in a large 
plant. He had no experience whatever 
in the designing of this type of drive, 
and he laid out the grooves in the pul- 
leys in accordance with his ideas. The 
drive lasted but a short time, and the 
whole output was consequently scrapped 
without hesitation and belts at once re- 
piaced the ropes. The entire trouble was 
due to the faulty design of the grooves. 

This same experiment was tried much 
earlier abroad and the results were sim- 
ilar, but the rope drive was not: thrown 
out. The engineers experimented with 
different forms of groove and shortly 
discovered the right shape for the con- 
ditions; after this was found the rest 
was easy. The drive was far superior to 
the belt and it has remained in service 
ever since. 

It is to be noted that unless the grooves 
are properly shaped and adapted to the 
material of which the ropes are made, 
no rope drive will be a success and none 
should be installed without first care- 
fully considering the character of the 
material employed and the conditions 
under which the drive is to be used. 
Correctly designed and constructed, a 
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rope drive is a very satisfactory method 
of transmitting power—in many instances 
it is superior to belt or electric drive— 
and is at the present time one of the 
best methods of operating shafting which 
is a considerable distance from the driv- 
ing engine. 


Control of American Water 
Power 


The report of Commissioner of Cor- 
porations Smith, on the development and 
control of water-power in the United 
States, is of interest to the public, but it 
particularly claims the attention of engi- 
neers. 

With the development of high-tension 
electric transmission, hydro-electric prac- 
tice has grown steadily and rapidly. Be- 
cause of this there has come into ex- 
istence what would soon become a com- 
plete monopoly of this important field. 
The report states that ten large groups of 
industrial interests own and control 60 
per cent. of the total developed water- 
power in the country as well as many un- 
developed power sites. As the maximum 
available waterpower, according to the 
United States Geological Survey, is be- 
tween sixty-six and sixty-seven million 
horsepower, the question of ownership is 
one of grave concern, and the com- 
missioner warns against the tendency to 
monopolistic control of such an immense 
industrial asset and recommends the en- 
couragement of more extensive water- 
power development by an equitable leas- 
ing system. This is in accord with the 
recommendations of Pinchot, Newell, 
Garfield and others active in the con- 
servation program of the Roosevelt ad- 
ministration. 

That the federal government should re- 
tain the control of the fourteen million 
horsepower of water power now owned 
by it is not only progressive conserva- 
tism but good business management as 
well, and the people should receive the 
benefits to be derived from its use, al- 
lowing a fair profit to the enterprising 
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individual or corporation which develops 
it. 

The total stationary-engine power in 
use in this country is approximately 
thirty million horsepower, and the total 
developed water power is about six mil- 
lion horsepower. The additional water- 
power now susceptible of economical de- 
velopment is estimated at nineteen mil- 
lion horsepower. It is further estimated 
that the water-power now in use effects a 
saving of thirty-three million tons of coal 
a year; when all the available water 
power is developed, one hundred and fifty 
million tons a year can be saved. The 
obvious importance of this will be more 
forcibly realized when it is recalled that 
coal can be used but once, while water 
power is inexhaustible. 

From the capitalist’s viewpoint, the econ- 
omy of operation of the hydro-electric 
plant is the strongest stimulus to its de- 
velopment. Where the market area to be 
served is great and the individual power 
sites are small and distant one from the 
vther, the method of tying-in several 
plants on a single system of transmission 
lines seems to be a profitable one. Dur- 
ing low loads a few of the plants could 
furnish service while those idle were ac- 
cumulating “pondage” for reserve pur- 
poses. 

It is this facility of combination that has 
led to monopolistic control of water- 
power. The present concentration of con- 
trol in the hands of a few large financial 
interests interrelated by directorates and 
banks makes inevitable the passing of a 
great public asset into the realm of pri- 
vate control unless restrictive and protec- 
tive legislation is the immediate outcome 
- of the Commissioner’s report. 


— 


Boiler Explosions 


In his address before the American 
Boiler Manufacturers Association, at its 
recent New Orleans convention, S. F. 
Jeter said broadly that “there is one ex- 
planation for all boiler explosions; name- 
ly, the boiler or some part of it is too 
weak to withstand the stress brought up- 
on it. There are many causes contribut- 
ing to such weakness, and a definite 
cause can usually be given for most ex- 
plosions.” 

Despite this assertion from one who is 
in a position to know, explosions con- 
tinue to be frequent and fatal. Mr. Jeter 
assigns faulty design and carelessness 
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of operation as the chief causes. It 
would seem that both causes were avoid- 
able; surely the latter is, and there is 
no logical reason why the former should 
not be. It is true, the manufacturer ‘has 
little to say about the operation of the 
boiler after its acceptance by the pur- 
chaser, but the responsibility does not 
end there; the owner and engineer are 
responsible to the community for its safe 
operation, and neither inadequate laws 
nor lax enforcement of the few good 
ones applying to this work should be 
tolerated. 

Those who specialize on boiler explo- 
sions seem to be agreed that their causes 
are avoidable. If this is so, what action 
will follow the recent carnival of death- 
dealing explosions? To say that they 


‘were avoidable is equivalent to charging 


gross homicidal negligence in the light 
of expert opinion. The public and those 
engaged in engineering practice there- 
fore are privileged to demand the enact- 
ment and enforcement of protective legal 
measures to determine the competency 
of the operating force to perform their 
work, and a through examination of the 
engineers and firemen will indicate their 
fitness to safely operate the equipment. 

The doctrine of the “fellow servant” 
and “assumed risk” in its relation to 
boiler explosions will not long be ac- 
cepted by people of intelligence if ignor- 
ance and negligence are the cause of so 
many explosions. 

That poor feed water is frequently the 
initial source of such trouble is gen- 
erally recognized, and its analysis and 
corrective treatment before its use, or per- 


.haps its frequent removal from the boiler, 


should be made compulsory by law. To 
depend upon individual “common sense” 
is poor policy, as the sense of duty is 
often obscured by the present high-ten- 
sion industrial conditions. 

It is gratifying to know that the Ameri- 
can Boiler Manufacturers Association— 
to whom belongs credit for the existence 
of the Massachusetts and Ohio rules— 
is making an effort the chief object of 
which is to minimize explosions by the 
adoption of uniform boiler specifications. 

Its committee on boiler specifications 
has indorsed the Massachusetts rules 
and recommends the amendment of sev- 
eral paragraphs, substituting improve- 
ments. Among others, it is recommerded 
that the allowable pressure on an all 
cast-iron boiler be reduced from twenty- 
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five to fifteen pounds per square inch. 


-The committee objects to basing the fac- 


tor of safety on the age of the boiler, 
contending that it should be determined 
by its physical condition. This conten- 
tion should receive the approval of all 
acquainted with everyday boiler practice. 

Many other equally important amend- 
ments are proposed which it is to be 
hoped will be adopted. The provoking 
feature of it all is the indifferent at- 
titude displayed by those who should aid 
the association in its commendable work. 

American progress seems to be so rapid 
that little attention is paid to the evils 
incurred by it. Would it not be better 
to proceed more slowly and correct the 
evils that really impede progress than 
to seek consolation in the barbaric plea 
that such fatalities are inevitable accom- 
paniments of an advanced civilization? 


“And the coroner laid the blame on 
the dead engineer.” For most accidents 
this expression seems to permanently fix 
the blame and the incident is closed. 
There are times when this verdict is a 
true one, but are there not others where 
an investigation of actual conditions by 
some interested engineer would free his 
dead brother from the stigma of gross 
carelessness and criminal neglect? It 
is a long time since the daily press has 
given utterance to any defensive theory 
from a practical operating engineer. 
Why ? 


“We occasionally get together in our 
power plant and discuss features of prac- 
tical operation,” writes a chief engineer. 
This is a most efficient way to get that 
“teamwork” which is so necessary to 
successful operation. The men better 
understand their chief, and sometimes 
even the chief learns something. 


Pittsburg has a plan to abate its smoki- 
ness by utilizing the 100,000 hp. which 
can be developed by its near-by rivers 
and streams. If this can be accom- 
plished, the city will be entitled to spell 
abatement with a capital A. 


power superintendent advocates 
placing the chief engineer’s office in the 
boiler room. He believes the engineer 


should be “the man on the spot” if he 
would prevent a high heat loss and un- 
economical combustion. 
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Boiler Explosion at Greentown, Penn. 


Shortly before 7 o’clock on the morn- 
ing of Friday, Mar. 7, the boiler in the 
T. H. Gilpin Stick Factory, of Green- 
town, Penn., exploded, killing four men 
and injuring one other, besides demolish- 
ing the house in which it stood. 

The main factory building is a two- 
story frame structure, approximately 80 
x150 ft., with the engine and boiler rooms 
in a wing at one side, as indicated in 
Fig. 1. The boiler was of the return- 
tubular type, and the failure occurred in 
the front tube-sheet, thus driving the 
boiler through the back of the building 
up along the bank of the millrace to a 
point about 100 ft. from its original po- 
sition, where it struck a tree at a point 


Main factory 
80 150 


By Carl H. Reach 


| Due to corrosion of the stays, 
an old singie-riveted lap-seam 
boiler exploded, killing four and 
seriously injuring a fifth man. 
The building was demolished 
and the boiler hurled into a creek 
two hundred feet distant. 


at the surface of the ground where the 
tree also broke off, it was some 18 or 20 
in. in diameter. Fig. 4 shows the tree 


Fic. 1. SHOWING PATH OF BOILER 


about 8 or 9 ft. above the ground. The 
tree doubled up like a jackknife and was 
carried bodily with the boiler a distance 


in the position in which it was left by 
the boiler, the stump from which the 
tree was removed being shown in th 
lower right-hand corner. 

The resistance of the tree, however, 
was sufficient to deflect the boiler to the 
right through a dense thigket of young 
trees, some of which were as much as 
2 or 3 in. in diameter, finally landing 


Fics. 2, 3 AND 4. SHowING REMAINS OF BOILER AND THE TREE WHICH WAS 
UPROOTED BY IT. 


of some 30 ft. or more. At the point 
where the boiler apparently struck, the 
tree was about 14 in. in diameter, and 


in Pau Pack Creek in the position shown 
in Fig. 2. The impact of the tree also 
apparently caused the boiler to turn end 


for end, so that the end in which the 
failure occurred and which originally 
faced the engine room was found to be 
pointing upstream, or in exactly the op- 
posite direction. 

The four men killed were sitting in 
front of the boiler, and when the failure 
occurred they were blown bodily through 
the roof of the boiler house. Three of 
them were so completely dismembered 
that a search of some two hours or more 
was required before sufficient remains 
were obtained to identify them. The 
fourth man was mortally injured and died 
shortly after. 

A boiler explosion seems incomplete 
unless someone miraculously escapes, 
and this accident was not an exception. 
There was an entryway between the 
boiler room and the engine room, the 
walls of which were of light boards, and, 
although the impact of the explosion en- 
tirely demolished the walls on two sides 
of this room, the fireman who was in 
the room was only slightly injured. The 
failure of the tube-sheet also blew the 
fire from under the boiler onto a large 
pile of shavings and scrap; yet the shav- 
ings were not ignited, seeming to indi- 
cate that a large quantity of water must 
have promptly extinguished the fire. 

It is understood that the boiler had 
been purchased about 28 years ago and 
was at that time second-hand. It had 
single-riveted lap joints on both the girth 


Power, 
Fic. 5. INDICATING WHERE SHELL TORE 


and longitudinal seams, and the rear head 
was supported in the manner shown in 
Fig. 5. The failure occurred not through 
the riveted joint, but through the solid 
plate at a, the appearance of the fracture 
being more that of a piece of wood that 
is pulled apart than of a piece of metal; 
in other words, the fracture appeared 
very much splintered, and in some cases 
even honeycombed. About two-thirds of 
the tube-sheet was carried away. 

The portion of the tube-sheet above 
the line of tubes was stayed by wrought- 
iron diagonal stays, and all of these broke 
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near the shell, the body of the stays be- 
ing carried away with the tube-sheet. 
The top row of tubes was also carried 
away with the tube-sheet, having pulled 
out of the front head. 

The shell was 4 or + in. thick, the 
tube-sheet being about 34 in. There were 
40 tubes 4 in. in diameter. In no place 
was it possible to ascertain the diam- 
eter of the rivets, owing to the amount 
of corrosion. No trace of the safety 
valve was found and there appears to be 
some contradiction as to the exact steam 
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pressure carried at the time of the ex- 
plosion, although it is believed to have 
been about 80 lb. per square inch. 

The inside of the boiler was clean, but 
the portion of the break that was ex- 
posed most directly to the fire was inac- 
cessible, as it lay in the water and could 
not be reached easily. 

The failure was undoubtedly due to 
the stub ends of the stays being badly 
corroded. The stays on the front head 
were also in bad condition, although they 
had not broken. 
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San Antonio Locomotive Boil- 
er Explosion 


Passenger engine . No. 704, of the 
Southern Pacific R.R., exploded while 
standing in the yard at the railroad stop 
at San Antonio, Tex., at 9:30 Monday 
morning, Mar. 18. Twenty-eight em- 
ployees were killed and more than 40 
persons were injured. Part of the round- 
house collapsed, several small buildings 
were demolished, and the engines in the 
roundhouse were badly damaged. It is 


Fic. 2. View oF LocomoTIvE DRIVING TRUCK AND BOILER REMAINS 
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estimated that the monetary loss will 
reach the sum of $200,000. 

The probable cause of the explosion 
was excessive steam pressure. This be- 
lief is substantiated by the testimony of 
employees who stated at the Interstate 
Commerce Commission investigation that 
a workman had screwed down the safety 
valve just previous to the explosion and 
that the oil burners had been extinguished 
and then relighted shortly before the ac- 
cident. All theories regarding dynamite 
and other explosive forces, which were 
at first given some credence, have been 
dropped by the investigating board. 

In Fig. 1 are shown the wrecked engine 
and roundhouse. All that is left of the 
boiler shell is the crumpled and torn 
sheets, shown beyond the tube. The only 
part of the boiler which remains is the 
extension front, shown in the foreground, 
and the mass of tubes, some of which are 
still intact in the front tubesheet. 

Fig. 2 shows the engine frame after 
the wreckage had been cleared away 
from around it, and gives a view of the 
boiler ready for the government inspector. 
The rear driving wheel was blown clear 
of the shafting, but was prevented from 
further flight by the side-rod connection. 
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A closer view of the wrecked boiler, 
with the running gear of the engine in 
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the center and the roundhouse at the 
right, is shown in Fig. 3. The force of 


Fic. 3. NEAR VIEW OF BOILER, SHOWING THE ToRN BOILER PLATES 


Fic. 4. Views SHOWING VARIOUS PARTS OF THE WRECKED LOCOMOTIVE 
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the explosion tore the steel boiler plates 
into shreds, which from the condition of 
the riveted joints which are uninjured, 
indicates that the internal pressure must 
have been excessive. _ 

The group of photographs shown in 
Fig. 4 illustrate several parts of the ex- 
ploded locomotive. A near view of the 
torn boiler sheet and a portion of the 
firebox are shown; the position of the 
driving truck, one wheel of which is 
still upon the rail, gives an accurate idea 
as to the extent of the damage to the lo- 
comotive. It would appear from the two 
remaining photographs that the explo- 
sion was more severe at the firebox end 
of the boiler, as the front end was car- 
ried only a short distance, while the 
firebox end was thrown almost at right 
angles to the original position of the en- 
gine. That the boiler tubes and front 
extension were not thrown a greater dis- 
tance is doubtless due to the giving 
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Boiler Explosion at Salis- 
bury,’ Md. 
By F. A. Grier, JR. 


A very disastrous boiler explosion oc- 
curred on Mar. 26, at 2 p.m., seven miles 
northwest of Salisbury, Md., killing six 
persons and injuring three others. The 
boiler was a return-tubular with exten- 
sion front; the kind commonly used in 
country sawmills, such as the one in 
which it was used at the time of the ex- 
plosion. The mill was owned and op- 
erated by Hermus Hearn, who was killed; 
10 men were working in the mill. 

The boiler was 44 in. in diameter and 
14 ft. long, with 46 three-inch tubes; the 
shell was originally 3 in. thick, the heads 
% in. thick. The boiler was purchased 
second-hand five years ago and had 
probably never been tested since it was 
first built, as few of the country saw- 
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away of the boiler shell in its entirety 
at practically the same moment. 

The photographs indicate that the 
initial rupture occurred in the firebox 
and was probably due to the failure of 
the staybolts which were in many in- 
stances broken in two in the center. This 
is doubtless the most disastrous locomo- 
tive explosion that has ever occurred. 


National Gas Engine Show 


The National Gas Engine Association 
will hold its first national show at Mil- 
waukee, Wis., on June 17 to 22, in the 
Auditorium, where 100 exhibition spaces 
have been laid out. The convention of 
the association will be held at the same 
time. 


mill owners ever go to that trouble, and 
there is no law compelling boiler in- 
spection in Maryland outside of the city 
of Baltimore. 

The safety valve was of the old style 
ball-and-lever type and in addition to the 
regular safety weight there was a cast- 
iron cogwheel or rack pinion wired to 
the lever. The boiler had been standing 
idle all winter until a few days before 
the explosion, which occurred just as the 
engineer opened the throttle valve of the 
engine. The force of the explosion landed 
the shell 80 yd. away, tearing both heads 
out and landing them 20 yd. beyond the 
shell. Only nine of the tubes remained 
with the heads; the others were blown 
in all directions, some of them as far 
away as 200 yd. 


Vol. 35, No. 15 


The Diesel Engine 


In a paper read before the British In- 
stitution of Mechanical Engineers on 
Mar. 15, Dr. Rudolph Diesel reviewed 
the history of his now famous engine and 
pointed out some industrial advantages 
obtainable by its use, especially in Great 
Britain. Foremost amongst these, natural- 
ly, he placed the conservation of the 
country’s coal supply which would re- 
sult from displacing steam engines with 
Diesel engines using tar oils as fuel. He 
also suggested the possibility of using 
vegetable oils for engine fuel and cited 
a test made with peanut oil a few months 
ago, in which the consumption was 0.53 
Ib. per brake horsepower-hour; the heat 
value of the oil was 15,500 B.t.u. per 
pound and it contained 11.8 per cent. 
of hydrogen. 

In referring to the advantages of the 
oil engine for service in the colonies, 
Dr. Diesel expressed the opinion that 
Great Britain should emulate the pro- 
gressive example set in the Congo, where 
a pipe line 250 miles long is under con- 
struction for the transfer of crude 
petroleum. 

In an appendix Dr. Diesel presented 
a general list of oils suitable for con- 
sumption in his engines. Those which 
can be always utilized are mineral oils 
free from benzine; lignite-tar oils, and 
fat oils from vegetable or animal sources, 
such as castor oil, fish oil, peanut oil, 
etc. With the aid of special apparatus, 
it is practicable also to use pit coal-tar 
oil and tar from vertical water-gas and 
oil-gas ovens. Tars from horizontal and 
inclined retorts cannot be used in the 
Diesel engine as yet. 

In another appendix the author gave 
a condensed summary of the vessels thus 
far equipped with Diesel engines. This 
list includes 20 oil tank vessels, one 
of 15,000 tons; 37 tugs, of which 22 are 
Russian; 8 sailing vessels; about 40 
merchant vessels, one of which is of 9000 
tons displacement; 14 fishing boats; 
about 115 submarines, ranging up to 5000 
hp.; about 25 gunboats; 20 small naval 
boats, and 16 miscellaneous boats, most- 
ly yachts. 


The ‘‘Florida’’ Is the Fastest 
Battleship 


In its test on Mar. 23 in a rough sea 
and brisk wind off the Maine coast, the 
government-built battleship “Florida,” by 
attaining a speed of 22.54 knots, set a 
world’s record. The British dreadnaught 
“Vanguard” heretofore held this record 
with a speed of 22.50 knots. The “Florida” 
was built at the New York Navy Yard 
under the supervision of Naval Con- 
structor William J. Baxter. Her normal 
displacement is 21,825 tons, and she is 
manned by about 900 officers and men. 
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Explosion of a Beam Engine 
Flywheel 


By JOHN S. LEESE 


The flywheel of a beam engine in a 
mill at Lancashire, Eng., burst some 
months ago under the following circum- 
stances: The engine, which was bought 
and installed in 1845, was a double-act- 
ing condensing compound throttle-gov- 
erned unit of about 200 hp. and ran at 
40 r.p.m. In the course of its life the 
engine had naturally been improved and 
strengthened as the load increased, and 
the flywheel was strengthened in 1880 
by the addition of a loose boss fixed onto 
the flywheel spokes in the manner shown 
in the accompanying illustration, which 
is an old tracing made at the time of the 
alteration. 

Between this extra boss and the rim 
of the wheel were placed eight 2'%-in. 
diameter radial stays, tensioned and fast- 
ened by nuts. These were placed mid- 
way between the eight arms of the wheel, 
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broken, the beam was fractured and 
many other and minor parts were dam- 
aged. This accident was attributed to 


the fact that the crankpin was hollow; 


it had been taken from a larger engine 
and turned down to 434 in., and the pin 
being hollow, it was too little to hold. 

In July, 1910, the cast-iron connecting- 
rod was found to be fractured, although 
at the time of the smash in 1909 it had 
been very carefully examined and no 
trace of a fracture was found. It was 
replaced by a steel rod which was on 
the engine at the time of the accident 
about to be described. 

The equilibrium (or governor) valve 
was connected flange to flange with the 
engine hand-throttle valve, the governor 
valve being on the engine side. After 
the noonday stop, the engineer cracked 
the throttle open to warm up and ran 
the engine slowly for the afternoon load, 
there being no load on the line shafting 
at the time. The split-pin securing the 
connecting pin between the disk and the 
hand throttle-valve spindle came out, 
having worked loose, and the connecting 
pin, which must also have been a slack 
fit, dropped out of place and blew along 
through the flanged coupling into the 
equilibrium valve where it lodged be- 
tween the valve and its seat, the throt- 


Section 
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Views SHOWING CONSTRUCTION OF FLYWHEEL 


which was built up of eight segments and 
had the following dimensions: diam- 
eter, 14 ft. 6 in.; rim section, 10x7™% in.; 
arms, 10 in. diameter. To the flywheel 
was bolted a gearwheel with 208 teeth 
of 2.77 in. pitch, which meshed with a 
wheel with 74 cogs for driving the line 
shafting in one of the weaving sheds. 
The other leading dimensions of the en- 
gine at the time of the smash were as 
follows: high-pressure cylinder, 1914x30 
in.; low-pressure cylinder, 2642x60 in.; 
diameter of high-pressure piston rod, 35% 
in.; low-pressure piston rod, 334 in.; 
nickel-steel crankpin, 5 in. The engine 
was supplied with steam by either or 
both of two Galloway boilers, working 
at 105 lb. per square inch pressure. 

In January, 1909, the crankpin broke, 
and caused considerable damage. The 
high- and low-pressure cylinders were 


tle valve being disconnected from its 
spindle and dropping wide open. 

The result was to allow a full head 
and pressure of steam through the wide 
open and disabled throttle and governor 
valves into the engine, which was without 
load. Therefore, before the engineer 
could get over the distance to the boiler 
stop valve, the engine had attained a 
speed that the patchy flywheel could not 
hold out against and it let go, doing con- 
siderable damage to the adjoining weav- 
ing shed, partially wrecking the engine 
room, smashing two looms and making 
a total wreck of the engine. Luckily, no 
one was injured and the presence of an- 
other engine saved the mili from total 
stoppage. 

The writer is inclined to the opinion 
that the spokes would be the first to 
let go. It would appear to be extremely 
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difficult to tension the eight strengthen- 
ing stays previously mentioned to take 
an adequate share of the load and, if this 
theory is correct, they would be quite 
unable to handle the load suddenly 
thrown upon them by the failure, in the 
first instance, of one or more of the 
spokes. 


London International Smoke 
Abatement Exhibition 


From Mar. 23 to Apr. 4, this exhibition 
was held in the Royal Agricultural Hall, 
Islington, London. The last international 
exhibition of this character was held in 
London in 1881; and considerable pro- 
gress has been made in the methods and 
apparatus for securing the smokeless 
combustion of fuel that have been worked 
out and applied practically in the 30 
years that have elapsed. It was, of 
course, unfortunate that the preparations 
for the 1912 exhibition should have been 
overshadowed by the disastrous coal 
miners’ strike, and it may seem some- 
what ironical to hold a smoke-abatement 
exhibition in London when the chief prob- 
lem confronting English manufacturers 
was “how to get coal to burn” rather 
than “how to burn it without producing 
smoke.” 

The participation of foreign manufac- 
turers and inventors in the exhibition was 
not so great as was expected, many man- 
ufacturers stating that a fortnight’s ex- 
hibition was too short for them to recoup 
themselves for the necessary expendi- 
ture. The strike also prevented some of 
the English exhibitors from sending their 
exhibits, owing to the curtailment of the 
railway service for goods. In spite of 
these difficulties an interesting show of 
smoke-abatement apparatus and appli- 
ances was obtained. 

Conferences were held under the 
presidency of Sir William Ramsay, Sir 
William Richmond and Lord Justice 
Moulton, and a large number of interest- 
ing papers were presented. In a later 
issue a résumé of the papers and dis- 
cussions will be printed. 


Special Meeting of Mechan- 
ical Engineers 


On Tuesday evening, Apr. 9, the 
American Society of Mechanical Engi- 
neers in New York City will hold a spe- 
cial meeting in honor of the Commission 
of the German Museum of Masterpieces 
of Natural Sciences and Technical Arts 
which is visiting this country to inspect 
industrial establishments, museums, 
libraries, etc. Dr. Oscar von Miller, mem- 
ber of the House of Lords of Bavaria 
and president of the Verein Deutscher 
Ingenieure, who heads the commission, 
will deliver a lecture on its work with 
special views showing the interesting fea- 
tures of the Bavarian Technical Museum 
which has no counterpart in the world. 
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Centering Device for 
Cylinders 


The figures shown herewith illustrate 
a convenient device for centering cylin- 
ders which has been used by several 
engineers with very satisfactory results. 

Referring to the illustration, A is a 
short piece of 1-in. wrought-iron pipe, 


one end of which is faced off. The other 


end is threaded as shown; B is a carrier 


for the centering cord or wire. Four 
holes are tapped in the piece A at right 
angles, as shown in the end view D. By 
means of the thumb-screws C, which fit 
in the groove in B, adjustment of the 
cord is made. 

On the cylinder head is a piece of. 
wrought iron, offset as shown. E, F, G 
and H are holes tapped for 1-in. pipe 
to receive the piece A and provide for 
its use with different diameters of cyl- 
inders. The slot J is for bolting on by 
the cylinder-head studs and to provide 
smaller adjustments than those given by 
the tapped holes. Final adjustment is 
made by the thumb-screws C. 

The offset holder is bolted at one side 
only and provides convenient access to 
the cylinder. 

CARL L. SVENSEN. 

Tufts College, Mass. 


Asbestos Drum Covering 


In our plant we have a 200-hp.. boiler, 
the drum heads of which stick out past 


the brickwork. I tried several ways of — 


coating the heads with asbestos, such as 
mixing it to the consistency of putty 
by adding water and applying this by 
molding it into small balls the size of a 
marble and tossing them against the 
head, but they would not stick. 

Then I tried painting the head with 
shellac and applying the asbestos dry, 
tut this did not work. I did not have a 
supply of litharge. Next I mixed the 
asbestos with water so that it would 


DETAILS OF CENTERING DEVICE 


Readers with Something Say 


A letter good enough to print will be paid for. Ideas, not mere words, wanted 


just about run. I used a _ pointing 
trowel and, placing a small amount on 
it, threw the mixture against the heads in 
spots. When this dried I went over it 
again in the same way until the head was 
well covered. Several thin coats were 
applied, letting each one dry well, until 
I had the covering the thickness re- 
quired. 

When applying the last coat I troweled 
it down and then, taking a whitewash 


brush, wetting it and rubbing it over the 
last coat, and following it up with the 
trowel, I got a fine finish, almost as 
smooth as glass. 
Harry E. KoFFEL. 
Doylestown, Penn. 


Packing and Gasket Cutters 


Nearly every engineer has tools of his 
own invention, which, although not suit- 
able for the market, are often very handy 
to the man on the job. 

I have a number of small belts, 3 and 


Fic. 1. BELT Hook 


4 in. wide, which run very tight on the 
pulleys. In the case of these belts com- 
ing off, I use a hook to pull the belt up on 
the pulley. It is made of 34-in. pipe, as 
shown in Fig. 1, and can be easily pulled 
out of the hand in case it catches in the 
pulley. 

Another useful tool is made of short 
pieces of brass tubing, a number of dif- 
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ferent diameters. In cutting belt holes 
in gaskets, markers, etc., these pieces of 
tubing are handy. I use a piece of wood 
and a hammer when cutting, as shown 
in Fig. 2, as the wood protects the tube- 
edge. I have an old file connected to a 
hard-wood board, as in Fig. 3, for cut- 
ting spiral packing to short lengths. The 
file edge, which comes against the board, 
is ground down to a razor edge. It can 
be used in cutting small belts. 


GASKET AND PACKING CUTTERS 


For cutting large gaskets, I took an 
old jackknife blade and chiseled a hole 
¥ in. in diameter and 2 in. from the end, 
sharpened the back and front edges and 
attached the blade by means of a short 
screw to a piece of hard wood 1 in. 
square and 2 ft. long. In a piece of soft 
iron 34 in. wide and % in. thick, two 
holes were drilled, one ™% in. from the 
end and the other 2 in. from the same 
end. I then bent the iron to fit the piece 
of wood and threaded the holes. A bolt 
sharpened on the end fills the lower 
hole, and a thumbscrew fills the upper 
hole. The tool is shown in Fig. 4. 

To cut any diameter of washer, move 
the slide containing the pivot to the point 
desired and move the knife in a circle. 

A. D. PALMER. 

Roxbury, Mass. 
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Boilers Transfer Water 


The accompanying diagram shows the 
steam connection of two boilers. If 
both are filled nearly to the point where 
the high-water alarm whistle will blow, 
and the water from both boilers is then 
shut off, after 10 or 15 min. No. 1 will 
begin to blow with high water and the 
water will gradually go down in No. 2 


6"Pipe 30'Long to 
350 Horsepower Engine--.» 
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that it was properly installed. The other 
three reducing valves were giving splen- 
did satisfaction in their respective 
branches, so I decided next week-end to 
take one of the good valves down and 
check it with the faulty valve, but found 
everything identical in construction. I 
then noticed that the opening in the 
valve appeared to be in reverse position 
to the good one, and so without doing 


2"Pipe 180'lg.t0 
10 Horsepower 
Engine 


PIPING OF THE BOILERS 


boiler. There is no connection between 
the boilers with the exception of the 6- 
in. steam header. 

I say the pressure of one boiler holds 
the steam back in the other boiler, but 
the other engineer says it is because No. 
1 boiler is the best steam maker. They 
are both connected to the same stack. 

I would like to hear from engineers 
who have had similar conditions and 
have found out the cause. 

W. E. WARNER. 

Springfield, Mass. 


Arrow Pointed Wrong Way 


Some time ago, when enlarging a 
power plant and using the loop system of 
high-pressure steam distribution, it was 
necessary to use reducing valves at four 
points to supply the various boiler- and 
engine-room auxiliaries, and for factory 
Purposes. 

The reducing valves were ordered and 
put in place with a stop valve connected 
to the reducing valve and between it 
and the boilers. On three of the lines the 
valves regulated to a nicety, reducing 
from 175 to 80 Ib. gage; but the fourth 
valve would not give satisfaction, hav- 
ing a tendency to stick wherever it was 
put. 

Thinking that it was sticking in the 
Sleeves somewhere inside, I had it taken 
cown and eased off; on putting it back 
! was disappointed in finding no im- 
Provement. I then removed the asbestos 
covering, thinking that it may have been 
Put In wrong, but the arrows showed 


anything more I put it back in a reverse 
position to the arrows showing on the 
valve body. It now works properly along 
with the others. 
P. BROCKIE. 
Montreal, Can. 


Wrong Holes in Flange 


At a iactory power plant an unaccount- 
able incident occurred which caused the 
loss of half a day’s production of. about 
1000 looms. 

A crack developed in a 10-in. cast- 
iron elbow in the main steam pipe and 
an order was made out for one long- 
radius, cast-iron elbow with the flanges 
Grilled for twelve 34-in. bolts, the holes 
to be drilled on the seam. This meant 
that the starting point for drilling must 
be at the joint, where the pattern came 
together in the mold. 

In anticipation of the arrival of the 
new elbow, staging, chain blocks, rope 
slings and some new flange bolts were 
gotten ready so as to do a quick, thorg 
ough job. The elbow came by express and 
at shuiting-down time the boiler stop 
valves were shut, the drip valves were 
opened and the cracked elbow was soon 
on the floor. 

When the new elbow was hoisted into 
place it was found that one of the flanges 
was drilled from a 10-hole template. If 
the requisite tools had been on the 
premises the adjoining pipe flange would 
have been used as a template and a }3- 
in. drill run through the bolt holes and 
through the flange of the new elbow by 


525 


hand. The new flange was marked while 
in position and the elbow taken to a 
local machine shop to be drilled. 

As a guide for the drill a flat piece 
of iron about 1 in. thick was used and 
drilled through with a }%-in. drill. This 
hole was placed directly over the marks 
on the flange and clamped in place. Then 
another hole was drilled through the 
guide and flange, care being exercised to 
keep the flange, which was 1% in. thick, 
level. This method of drilling the holes 
proved very effective, especially where 
the holes were drifted less than the diam- 


FLANGE AFTER DRILLING 


eter of the drill, and there was very 
little chipping and filing to be done. 
The sketch shows the elbow and flange 
A after it was redrilled, also the guide B 
clamped in position to guide the drill C. 
J. W. PARKER. 
Clinton, Mass. 


Traps Did Not Work 


I am employed at a mill that has been 
“grinding” 54 years and have found 
many traps of bygone days which had 
to be repaired and changed. These were 


WEIGHTED BUCKET 


of the bucket type and would not work on 
the 90-lb. duty, being made for less. 

The changes consist of making the 
valve seat with a much smaller bore 
and adding a cast-iron weight under the 
bucket, as shown in the illustration. 

We had quite a few overhauled and 
they worked well, but there was one 
trap which would not shut after open- 
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ing. I looked it over and found that the 
bucket had a %-in. drop when full. I 
reduced the drop to % in. and then sub- 
stituted a ‘/a-in. gasket in place of the 
\%-in. sheet packing at the joint of the 
stem and bucket, thus lessening the 
amount of water left standing in the 
bucket after the trap discharges. The 
trap worked well after these changes. 
These same bucket traps gave some 
trouble by getting air-bound and not 
opening. A way out of the difficulty, and 
one well worth while, is shown in the 
sketch. Drill and tap a hole in the 
cover for a %-in. iron pipe. Then in- 
sert a %-in. extra-heavy close nipple and 
screw a %-in. valve on the nipple, and 
let the valve remain open all the time, 
just enough to “sizzle.” A lot of kicks 
and troubles will then vanish as the traps 
will never get air-bound again. 
. FRANK MartTIN. 
College Point, N. Y. 


Does Not Fear Central 
Station 


If one-half the time wasted in berating 
the central station, and moaning over 
low wages were spent in improving plant 
conditions, there would be no kick com- 
ing to either the engineer or the em- 
ployer. Those who buy engine-room 
equipment generally buy on a guarantee 
of efficiency, and have a right to expect 
regular statements from the engineer, as 
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Considering heating as an expense, the 
annual saving over -central-station power 
amounts to $4059.50, or a rate of interest 
of 24% per cent. per annum on the 
investment. I am not losing any sleep 
on account of the central station or 
wages. My daily cost and coal-analysis 
card are shown herewith. 

D. L. DUNLAP. 

Detroii, Mich. 


Template Set Wrong 


An incident was once brought-. to my 
attention that was a good example of 
the penny-wise, pound-foolish methods of 
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TEMPLATE WAS REMOVED 


some managers in employing incompetent 
men to do the work of a skilled engineer. 

A company had been organized to 
build an industrial plant and the machin- 
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fully marked, knocked down and crated 
and also a blueprint showing clearly the 
proper way to assemble it. 

The local genius arranged the tem- 
plate as shown at B, and at last ac- 
counts it was over the foundation hole, 
with the foundation bolts in place and 
everything ready for the concrete work. 

As the four end bolts are to hold down 
a Corliss steam cylinder, and as they are 
16 in. too high, besides being on the 
wrong side, there will doubtless be an 
interesting time when the machine is 
placed over the foundation. 

J. T. 

Brownsville, Tex. 


Thermometers on Condensers 


Did any reader ever stop to think how 
many tons of coal could be saved in his 
plant by the investment of a few dollars 
in thermometers? During the winter, 
when the circulating water has a tem- 
perature of from 32 to 40 deg. F., it is 
an easy matter to lower the temperature 
of a condenser below that necessary to 
produce the required vacuum. Placing a 
thermometer on the discharge pipe of 
each condenser and regulating the cir- 
culating water according to its reading 
will result in raising the temperature of 
the hotwell a matter of 3 per cent. 

Assume a daily output of 500,000 kw.- 
hr. at, say, a water rate of 16 lb. per 
kilowatt-hour, and see what a 33-deg. 


8. T. U. PER POUND COMBUSTIBLE 


STANDARD, 


FORM 20 re 
THE EDMUNDS & JONES MFG. CO. 
THE EDMUNDS & JONES MFG. Co. 
DETROIT, MICH. 
DAILY cost OF POW 
sawece or WAGOLA STOKER  soucnt ER & HEAT 
OUR ORDER No. car No C#O- 33/78  weicut 100,000 ENDING RECORDED BY. 
BASE PRICE PERS. T. U. per /3600 PRICE PERTON@BASE___» 27 
COST TD UNLOAD PER TON. TOTAL COST PER TON 2.37 LBS. 
ANALYSIS MADE BY DATE NIGHT COAL Les. COST OF COAL 
% | HIGH oF 
7s. 7s NOTES TOTAL COAL LBS. COST OF OIL & WASTE 
VOLATILE CARBON | 71.00 
AWTS « WATER cu. FT. COST OF WATER 
ASH Wid % | RADIATION 0.025 * CYLINDER OIL PINTS COST OF SERVICE 
"SULPHUR 1.2 % | correction 0.2965 °F 
ENGINE OIL PINT TOF 
FERRIC OXIDE % | CORRECTED 4 oF 
PHOSPHORUS FactOR WASTE LBS FIXED CHARGE 
B. T U PER POUND COAL / 3.9 |_CURRENT K.W. HRS. TOTAL DAILY COST 


REMARKS :— 


NET COST PER K.W.HR 


COAL COST PER K.W.HR. 


to whether they are getiing what they 
have paid for. 

I am operating an ordinary high-speed 
plant. My wage account for the night 
and the day fireman and self averages $3 
per day more than the cost of fuel for 
the 24 hours. The average cost for power 
has been $0.0164 per kilowatt-hour from 
July, 1911, to January, 1912; this charge 
includes the cost of fuel, water, waste, 
oil, wages and interest, depreciation, in- 
surance and taxes. The last four items 
amount to $4.22 per day. The average 
load is 1400 kilowatt-hours per day—60 
per cent. pgwer factor. 


DaILy Cost AND COAL ANALYsISs CARDS 


ery had been ordered from a concern 
which proposed to furnish a competent 
erecting engineer, the purchasing com- 
pany to pay him $7 a day and expenses. 

The wise manager thought that this 
was a superfluous luxury as he had a 
local genius, who had never hiad any ex- 
perience with the machinery to be in- 
stalled. In the equipment was a ma- 
chine requiring quite a substantial foun- 
dation, with the foundation bolts arranged 
as shown at A, in which the four end 
bolts were to be 8 in. lower than the 
others. 

The makers furnished the template, 


rise amounts to in tons of coal burned 
per day. These thermometers will also 
save on the amount of circulating water 
pumped and show whether a low vacuum 
is caused by high temperature or air 
leaks. 

I have found that there is no use hav- 
ing a discharge temperature lower than 
85 deg. F. on reciprocating work. Of 
course, the thermometers are useless un- 
less looked at frequently. One might 
even go further and suggest recording 
instruments. 

E. H. LANE. 


Kansas City, Mo. 
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uestions Before the House 


Comment, criticism, suggestions and debate upon various articles, 
letters and editorials which have appeared in previous issues 


Transmitting Capacity of 
Pulleys 


Recently I criticized a paper on the 
relative power transmitting capacity of 
cast-iron, paper, wood and cork-insert 
pulleys, read by Prof. Sawdon, of Cor- 
nell University, before the National As- 
sociation of Cotton Manufacturers. 

In replying, Prof. Sawdon fails to ex- 
plain why his tests show totally different 
results from those obtained by Prof. 


6 
5 
T 
| 
2 
7 
| 0 
0 40 80 100 120 140 160 180 200 40 200 
POWER, Brake Load lb. Net 


Fic. 1. S_t1p CURVES FOR PAPER PULLEYS 
WITH CorRK INSERTS 


Charles M. Allen, of the Worcester Poly- 
technic Institute, and George H. Perkins, 
of the Lowell Textile School, but, in 
taking exception to my criticism, calls 
attention to a few matters of minor im- 
portance, to which I reply as follows: 

1. I did not include in the report of 
tests made at the Worcester Polytechnic 
Institute the tests of the vulcanized fiber 
pulley as I considered the results ob- 
tained of no value to anyone. 

2. Although Prof. Sawdon writes that 
in my reply I cited but one set of tests: 
namely, those made at the Lowell Textile 
School, a reference to the paper, herein 
quoted, will show his error. 

“As the results described therein do 
not fully accord with those obtained in 
similar tests made at the Worcester Poly- 
technic Institute, at the Lowell Textile 
School and with other pulleys in use 
under factory conditions, careful consid- 
eration and discussion seem desirable in 
order that we may consider the reasons 

for the differences referred to and es- 
tablish the facts in the matter.” 

3. Replying to his statement that, 


“The losses between the belt and the pul- 
ley in a practical transmission rarely ex- 
ceed about 2 per cent. and are often 
less,” I refer again to his original paper 
in which is stated: “Many kinds of ser- 
vice demand at times overload capacities 
as much as 50 per cent. of the normal 
load,” and I would like to know if these 
overloaded drives come within the class 
referred to in which the slip does not 
exceed 2 per cent. 

4. While it is true that F. W. Taylor 
recommended a belt tension of 200 to 
225 lb. for use on plain cast-iron pul- 
leys upon upright machine-tool drives, 
neither he nor any other engineer will 
object to a lower belt tension when prac- 
ticable and, as bearing on this, it may be 
of interest to note that Prof. Sawdon’s 
tests were started at a belt tension of 
37% Ib. 

Equipping pulleys for such a test with 
but one-half the required cork area is 
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Fic. 2. SLip Curves For Woop PULLEYS 
WITH CoRK INSERTS 


bad enough, but to allow the corks to 
project */1: and */:; in. respectively, which 
projection tends to prevent the belt from 
making contact with the remainder of 
the surface of the pulley and thus re- 
duces the actual area of pulley surface 
in contact with the belt, is still more 
disastrous to correct conclusions. 
Furthermore, it was stated that: “un- 
fortunately in the paper and in the 
corked-pulley tests the capacity of the 
machine did not permit of a high load 
being carried to determine the maximum 
values Of the coefficient of friction and 


the corresponding slip,” whereas upon 
examining the full report on file with the 


association it is found from the data 
sheets and diagrams that no reference 
is made to the behavior of plain paper 
pulleys at a slip exceeding 2.8 per cent., 
but the cork-insert paper pulleys are car- 
ried to loads of nearly double and at 
slips that reached nearly 7 per cent.—a 
somewhat surprising circumstance in the 
light of the foregoing quotation as to 
the limit of the capacity of the ma- 
chine. I should like to know why Prof. 
Sawdon omitted to carry the paper-pul- 
ley tests beyond the low point at which 
these tests were apparently stopped and 
yet carried the cork-insert pulleys to the 
high point. 

To make this point clear I submit a 
set of comparative curves (Fig. 1) taken 
from separate sheets of the unpublished 
portion of the original report, which 
speaks for itself. 

Again, the cork-insert pulleys tested 
were not only equipped with but about 
one-half the required area of cork, but 
the cork was used under but 19 per cent. 
compression instead of 33% to 50 per 
cent. as has been found desirable and- 
is common practice. 

I also submit another diagram (Fig. 2) 
from his unpublished curves of cork- 
insert wooden pulleys at belt tensions of 
37'2 and 187% lb. respectively. This 
diagram shows that a pulley with a belt 
tension of 37'% Ib. will lose in efficiency 
to a point of 14 per cent. slip with a 
load of 60 lb. and then gain in efficiency 
under an increasing load until the slip 
is but 8.75 per cent. with a load of 180 
Ib., at which point the pulley with a 
belt tension of but 37% Ib. will equal in 
efficiency a pulley operating under a belt 
tension of 187'4 lb.—a result that seems 
as improbable as it is different from 
those obtained by others. 

LAWRENCE WHITCQMB, 
Treasurer, The Cork Insert Co. 
Boston, Mass. 


Oil Pump and Lubricator 
Filler 


Mr. McGerry’s letter in the Jan. 27 
issue described an oil pump and lubri 
cator filler. I have used a similar de- 
vice for years, but I always connect the 
oil pipe to the plug at the top of the 
gage-glass, as shown in the accompany- 
ing figure, drilling and tapping the plug 
for a %-in. pipe, thus leaving the fill- 
ing plug and hole in condition to be used 
at any time, should the pump fail to 
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work, or anything else go wrong. An- 
other advantage of this arrangement is 
that it does not mar the threads or seat 
of the filling hole, and the lubricator can 
be filled by hand in the usual way. 

Mr. McGerry advises drawing out the 
water in the lubricator body and the 
condenser through the drain-cock. This 
is poor practice. The condenser should 
not be emptied or allowed to get hot. 
Further, it is not necessary to drain the 
body through the drain-cock. Simply 
close the oil sight-feed valve and leave 
the water-feed valve open. Then, forc- 
ing the oil into the body of the lubri- 
cator will force the water out and up 
through the condenser and condenser 
pipe, into the steam pipe, both being kept 
cold with the cold water in the body. 
Closing the oil valve at the pump will 
then leave the lubricator ready to work 
at once. 


On 
Reservoir 


TH To 3 Additional 
Lubricators 
liu POWER 
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ARRANGEMENT AND PIPING OF OIL PUMP 


I have a hand-lever oil pump, similar 
to that shown in the figure, attached to 
a 5-gal. reservoir supplying cylinder oil to 
four lubricators, of from 1 pt. to % gal. 
in capacity, and located variously from 
30 to 60 ft. from the pump, all fed 
through a '4-in. pipe, with a valve close 
to each lubricator. The oiler opens the 
valve leading to the lubricator he wishes 
to fill, and gives the oil pump the re- 
quired number of strokes. He then 
shuts the filling valve in the oil-supply 
pipe, and the lubricator is made ready 
for service again simply by opening the 
oil-feed valve in the sight-feed glass, 
which, of course, was closed before the 
pump was used. 

The %-gal. lubricator sometimes gets 
hot, generally through carelessness, and 
I find that the quickest way in which to 
cool it is to close the sight-feed valve 
and force cold cylinder oil through it; 
the hot oil goes out through the con- 
denser and condenser pipe into the steam 
pipe and thus it is not altogether wasted. 

W. E. STICKNEY. 
Prince Albert, Sask. 
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Step Bearing Pressure 
Regulator 


Mr. Payne, in the Feb. 20 issue, details 
a very ingenious automatic pump con- 
trol for a hydraulic pressure system. The 
apparatus looks to be very flexible in 
that it would be capable of controlling 
the pumps in remote locations with rela- 
tion to the accumulator. The design of 
pump control herewith submitted is not 
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this manner, I do not think that there 
will be any difficulty encountered in op- 
erating both injectors at the same time. 
W. L. DuRAnp. 
Brooklyn, N. Y. 


I do not think the injectors will work; 
at least, they will not supply both boil- 
ers. The injectors are fitted with 1%4-in. 
steam and water pipes; therefore, only 
enough steam pressure will be had to 
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ARRANGEMENT OF AUTOMATIC PUMP CONTROL 


new; it has been in successful operation 
in a cottonseed oil mill for several 
years. 

By the use of the lever with the short 
projection, a reducing motion is secured 
whereby the ported valve in the steam 
line is controlled. This valve acts’as an 
auxiliary to the throttle, which latter is 
set by hand to admit the required steam 
to run the pump at the desired speed. 

The operation is simple and posi- 


‘ tive. As the accumulator rises the ported 


valve is closed through the medium of 
the chain and lever. In case of acci- 
dent to the closing-off. device, the ac- 
cumulator rises to the collar on the 
safety-valve rod and the pump discharges 
direct to the supply tank. 
F.. 
Memphis, Tenn. 


Will the Injector Work? 


In reply to Mr. Brouse’s inquiry on 
page 340 of the Mar. 5 issue, I would 
say that while there is no doubt that 
two injectors can be made to feed at 
the same time, the layout of piping 
shown would hardly commend itself as 
being the best method for installing in- 
jectors in parallel. If the cut accompany- 
ing his letter is referred to, it will be 
seen that the two streams of water from 
the injectors will meet “head-on,” so to 
speak, and then make a 90-deg. turn into 
the pipe leading to the boilers. 

A much better arrangement would be 
to bring the line from one injector into 
the feed line with a 90-deg. elbow, and 
the line from the other injector into 
the feed line at a different point with a 
Y-fitting. If the piping is installed in 


work one injector, and there will be only 
enough water for one. 
If Mr. Brouse will tap the city main 


‘with a 2-in. pipe and then reduce at 


the connections of the injectors to 1% 
in. and if he will tap the boiler with a 
2-in. steam-supply pipe, and connect the 
discharge of the two injectors with a Y 
instead of a tee, it might be possible 
for them both to work at the same time, 
although under some difficulty. 

I would advise that Mr. Brouse install 
the injectors separate from each other 
and also from the pump. 

G. H. ROBERTSON. 

Datura, Tex. 


In the issue of Mar. 5, J. L. Brouse 
asks, will the injector work ? 

I see no reason why it will not, as the 
piping is proportioned about right. A 
much better layout, however, would be 
to do away with the tee between the in- 
jectors on the discharge and replace it 
with a long-sweep, double-branch elbow. 
This would lead the discharge from each 
injector in a more direct path to the 
boilers instead of allowing the injectors 
to butt against each other. 

GeorcE H. HANDLEY. 

Newburgh, N. Y. 


Most assuredly the injector will work. 
He can work both injectors at the same 
time, he can work either one at the 
same time as the boiler-feed pump is 
working, or, if he cares to do so, he 
can work both injectors and the pump at 
the same time. 

In the plant where I am employed 
there is almost identically the same pip- 
ing and pump connections, and I have 
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tried them repeatedly and find it possible 
to work them in any combination or all 
together. 
H. L. Burns. 
Caruthersville, Mo. 


I do not think that the two injectors 
can be made to operate together; that 
is, if the second one is started it will 
break the stream from the first. I also 
think that the 1%-in. pipe for the suction 
is not large enough for the two injectors. 
I believe that if the injectors were pro- 
vided with separate suction pipes there 
will be no trouble. 

WILLIAM H. KUCHENBROD. 

Louisville, Ky. 


My theory is that the injectors will 
work, but they will not give the proper 
efficiency. My plan would be to put a 
Y next to the 2-in. elbow and have sep- 
arate pipes to each injector, forming a 
gradual bend from the Y to the injector, 
and have the check valve not closer 
than 2 ft. to the injector. I have seen 
lots of injector troubles caused by not 
being connected properly and find that 
it is best to eliminate all elbows as far 
as possible. 

WILLIAM T. Hurb. 

Bellefontaine, Ohio. 


Answering J. L. Brouse I say that the 
two injectors will work on the same line 
at one time, providing steam line A be 
of 134-in. pipe to the tee B. 

It seems to me that a better arrange- 
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ARRANGEMENT OF PIPING AND INJECTORS 


ment would be to have two suction pipes 
from the injectors sunning to a tank, and 
the city mains empty, into this tank with 
a float valve to regulate the amount of 
water admitted to it. 
F. P. SMITH. 
Roswell, Ind. 


See the Hump 


The hump in Phil Lighte’s indicator 
diagrams, shown in the Mar. 5 issue, 
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was undoubtedly caused by lost motion 
in the indicator piston or spring. If he 
had examined it closely he would prob- 
ably have found some part not screwed 
up tight. 

The pressure of the steam during ex- 
pansion is balanced by the pressure of 
the indicator spring under compression. 
As soon as the atmospheric line is passed 
this changes, the pressure of the at- 
mosphere on top of the piston becomes 
greater than the steam pressure in the 
cylinder, and the difference in pressure 
is balanced by the spring now placed 
under tension. 

At this point any lost motion is bound 
to show itself and in this case it did on 
both diagrams, illustrating what a lit- 
tle lost motion in an indicator will do. 

JOHN BAILEY. 

Milwaukee, Wis. 


Fuel Economy and CO, 
Recorders 


The exceptions taken by Charles M. 
Rogers in the issue of Feb. 20, to my ob- 
jections to the intermittent type of car- 
bon-dioxide recorder in the issue of Jan. 
23 are interesting, but Mr. Rogers has 
failed to give any reason why an in- 
telligent fireman equipped with a dollar 
watch cannot conduct the few simple ex- 
periments necessary to establish the time 
elements of the interval during which 
gas is not being drawn into the ap- 
paratus. 

The visibility of a single moving part 
of the recorder, even if it is only the 
chart and pen, establishes a base from 
which it is readily possible to work back 
through the entire sequence of opera- 
tions and establish their time elements 
upon a basis which will enable the fire- 
man operating any one or more of the 
boilers or furnaces connected with the 
apparatus to dodge the record. A vari- 
able time interval might increase the dif- 
ficulty of establishing the time elements 
of the operations, but it would not make 
it imposs‘ble. Taking the samples in ro- 
tation from a number of furnaces in- 
creases the time interval between the 
samples from the individual furnace and 
gives the fireman a much better oppor- 
tunity to obtain high record. 

The possibility of dodging the record 
of the intermittent type of apparatus de- 
pends, not upon the shortness of the in- 
terval during which gas is not being 
taken into the apparatus, nor upon the 
variation in the length of this time, but 
upon the willingness of the fireman to 
ferret out the weak point by the expendi- 
ture of a little time, trouble and thought. 

One and a half or two minutes is a 
very considerable length of time to pass 
between the end of one sample and the 
starting to take the next sample. Mr. 
Rogers can readily convince himself of 
the length of this interval by timing it. 
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Pearl divers go down in 30 ft. of water, 
gather a load of shells and return to the 
surface in less than two minutes. 

It makes no difference whether the gas 
is bubbled up through the solution or 
not; a fresh solution will take up the gas 
quicker than a nearly saturated one. 
Hence the time during which the gas is 
in contact with the solution depends upon 
the slowest acting solution. 

The slowest solution should determine 
the length of time the gas is in contact 
with its surface or the length of time it 
takes to bubble the gas up through it. Any 
recorder which neglects the difference 
between fresh and partially saturated so- 
lutions will give an incorrect record. 

A. D. WILLIAMs. 

Cleveland, Ohio. 


Why American Workers 
Excel 


In the issue for Feb. 20 an article with 


‘the above title has a few statements 


which are worthy of a little considera- 
tion. 

It is quite possible that the men in 
the Providence shop were studying 
geometry while the lathe was taking a 
cut, but they must have had a different 
kind of foreman to deal with than I ever 
had, or they would have got the book 
taken away; I had to do my figuring on 
the quiet. Nearly all of the young men 
who worked in the same shop with me 
across the water attended evening classes 
and were studying some subject con- 
nected with their work. 

I have worked with young men over 
here whose only thought seemed to be 
knocking off time, so that they could get 
out on the corner with the boys. 

As to cricket and football, a young 
man’s efficiency is not likely to be im- 
paired by taking an interest in healthy 
athletics. For that matter, our young 
men crowd to baseball games; is there 
any other subject talked of during the 
baseball season and does it do any 
harm ? 

If horse racing is as deeply rooted in 
the minds of young men as the article 
states, they must have changed consider- 
ably within the last few years; racing 
was a subject little talked of when I 
served my apprenticeship. 

In view of all these deficiencies some 
will wonder how such companies as Har- 
land & Wolff, Fairfield Shipbuilding Co., 
Palmers Shipbuilding Co., or any of the 
other large shops continue to do busi- 
ness. The men in responsible positions 
in those places certainly are paid more 
than 30 shillings (about $7.50) per week, 
and as far as I ever knew, there are few 
£5 ($24.33) a week jobs going begging, 
in spite of the fact that the men are 
smoking instead of studying algebra. 

J. Y. GILLEspie. 

Westchester, N. Y. 
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Cost of Power in New 
England Mills 


Concerning Franklin Van Winkle’s 
criticism in a recent issue of drawing 
comparisons between the cost of indi- 
cated horsepower and the cost of electric 
horsepower delivered on the switchboard, 
his point is, as I understand it, that the 
comparative cost of power should be 
based on the amount of power delivered 
to the machines. This comparison can 
very readily be made, as follows: 

First, assume that the electric company 
charges $30 per kilowatt, or $22.50 per 
electrical horsepower per year, for cur- 
rent measured at the switchboard in the 
mill. Further assume that the machinery 
is driven by electric motors arranged 
for group drive; that is, each motor 
drives several machines so that the ca- 
pacity of the individual motors might 
be 50, 100 or 150 hp. With this arrange- 
ment a portion of the shafting will 
naturally be eliminated below what would 
be required with engine-belt drive. 

At full load, the efficiency of these 
motors would not be better than 88 per 
cent., so: that there is a loss to begin 
with of 12 per cent., for which the pur- 
chaser must pay. Let the energy loss 
between the switchboard and the motors 
in the wiring be 3 per cent. and the fric- 
tion loss in shafting 15 per cent. These 
total up 30 per cent., which is a con- 
servative and fair figure as actually 
found in practice. This means that the 
purchaser or consumer must pay the 
electric company for some 43 per cent. 
more energy than is actually delivered 
to the machines. 


In the case of the engine-belt drive, the © 


friction loss in the Fitchburg Yarn Co. 
plant has been measured and found to be 
418 hp., or 24 per cent. of the total full 
load. This figure was ascertained by 
stopping all of the machines and running 
only the shafting and belts on idle pul- 
leys. Deducting this friction load, which, 
it may be noticed, includes losses within 
the engine as well as jack, from the total 
indicated horsepower at average full load 
leaves 1326 hp. as the actual amount 
required at the machines. Now, as the 
losses with the electric drive are 30 per 
cent., this means that in order to de- 
liver 1326 hp. to the machines the con- 
sumer would have to pay for 1894 hp. 
at the switchboard, which at $22.50 per 
horsepower would make a yearly rental 
of $42,615. 

As indicated, 1326 hp. at the machines 
means 1744 i.hp. in the case of belted 
drive and multiplying 1744 hp. by $16.68, 
the yearly cost per indicated horsepower, 
makes a total yearly cost for power with 
belted drive of $29,090, or $13,525 less 
than the cost for electrical power at 
$22.50 per horsepower delivered at the 
switchboard in the mill. 

Furthermore, if the consumer were 
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buying his power, his heating item would 
be extra, as the 58c. cost was for coal 
only and contained no part of the op- 
erating and fixed charges. Making such 
steam for heating and for special manu- 
facturing requirements in a special plant 
in conjunction with buying power from 


outside would add fully a dollar more 


per horsepower, or $1744, making the 
ultimate gain derived by the independent 
plant $15,269 yearly. 

There should be a further charge 
against the electric drive for interest and 
depreciation on the heavier investment 
required for the motors, the switchboard 
and the wiring installation, which would 
be much greater than the saving due to 
the omission of the head shafts and 
some few line shafts with the belted 
drive. 

The best data I have along this line 
relate to a large New Bedford mill which 
has both the mechanical transmission 
and the electrical drive, and where it 
was found that for the former it took 
1 i.hp. to drive 4.5 looms, while for the 
electric drive the same power was con- 
sumed to drive 3.4 looms. The ma- 
chines to both were identical as was also 
the class of goods made. 


H. G. BRINCKERHOFF. 
Boston, Mass. 


Central Station vs. Isolated 
Plant 


I have taken much interest in the dis- 
cussion of the above topic. I am one of 
the “terrible, heartless and unprincipled” 
central-station solicitors, whose hand, ac- 
cording to some people, is raised against 
every isolated-plant engineer. 

While I am at all times anxious to 
secure any additional power business for 
my company, I always try to show the 
conditions as they exist, and as they 
are most likely to be when buying power 
from my company. 

There are a great many cases where 
it is a waste of time and energy for 
the central-station solicitor to figure on 
replacing private plants; in others, it is 
just the reverse. I recently had two 
cases which illustrate the uselessness of 
trying to win over an isolated plant. In 
the first case the plant owner has, and 
is making, money. He says that he 
takes a pride in having one of the finest 
plants in the country for its size, and 
that, although it might cost him $50,000 
more per year to produce than to buy 
current, he would still run his own plant. 

The other case is that of a large man- 
ufacturer who has factories in several 
cities and has recently established a 
large branch factory in Minneapolis. 
Some time ago his central-station service 
was unsatisfactory, and now he brands 
the whole fraternity of central-station 
solicitors as unreliable. 
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He has a very good plant; in fact, his 
power equipment is in duplicate. There 
are two engines, either of which can 
easily carry the load. His chief engi- 
neer expresses the belief that central- 
Station service would be more satisfac- 
tory and cheaper than their plant, but 
to no avail. This factory closes at 5 
p.m. and keeps a night engineer on the 
job running an engine until 12 p.m. to 
light a sign requiring 2 per cent. of the 
rated output of one generator rather than 
buy service from the company. This 
is an instance where prejudice runs away 
with judgment. 

Recently I replaced a plant where it 
would have caused me genuine regret if 
the engineer had lost his position. I 
told the owner of the factory what a 
wide-awake engineer I thought he had, 
and asked what was to be done with 
him, when the new power should go in. 
He said he realized he had a good man 
and expected to have him look after 
the electrical equipment, shafting and 
machines and the steam heating used in 
the process of manufacture and in heat- 
ing the building. This engineer will have 
a more pleasant job, with fully as good 
pay, shorter hours and very little, if 
any, Sunday work. 

This man was “on the job” all of 
the time. While I was making an indi- 
cator test of the engine for power taken 
by various sections of the factory, he 
was an interested spectator and under- 
stood the meaning of the diagrams. He 
knew the approximate power taken by 
friction, that taken by various machines, 
the revolutions per minute of the en- 
gine, shafting, etc. The only reason the 
central station could secure the busi- 
ness was that the conditions of operation 
are such that it can sell them power 
cheaper than they can produce it. 

This plant and its engineer are in 
marked contrast with some I have known. 


V. S. BALL. 
Minneapolis, Minn. 


Impeller Turbine Pump or 
Air Lift, Which? 


I would like to have Power readers 
discuss the relative merits of the im- 
peller or deep-well centrifugal turbine 
pump and the modern air-lift for pump- 
ing water. Until a year ago we pumped 
by direct suction, but the water got so 
low that we had to adopt other means 
for lifting the water, so we installed one 
of the above systems. 

The system has given good results, 
but there are those who think the other 
system would have been better. I would 
especially like to hear from those en- 
gineers who have abandoned one system 
for the other. 

B. K. GoopMAN. 


Reading, Mich. 
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Lining Up an Engine 


When lining up an engine, should the 
line be centered from the counter bore 
or piston bore? 

S. F. K. 

Use the counter bore, particularly 
when lining up an old engine; the pis- 
ton bore may be out of round. 


Discharge Velocity 
If a centrifugal pump with an 8-in. 
discharge delivers 1100 gal. per minute, 


what is the discharge velocity in feet 


per second ? 
S. M. M. 
The rule for finding the velocity of 
the water in feet per second is: Multiply 
the discharge in gallons per minute by 
231 and divide the product by 720 times 
the area of the discharge orifice in 
square inches. Applying the rule to your 
question: 
1100 X 231 


720 X 50.26 7 ft. per sec. 


Velocity = 


Relieving the Pressure of the 
Exhaust 


What provision should be made to re- 
lieve the back pressure on the exhaust 
of a condensing engine if the vacuum 
should fail ? : 

C. M. H. 


An automatic relief valve should be 


introduced in the exhaust line, with the 
valve so loaded that it will open when 
the pressure rises to a certain point. 


Water and Superheated Steam 


Can water exist in an atmosphere of 
superheated steam ? 
F. B. A. 
Yes, just as ice can exist in the at- 
mosphere of a hot summer day. Both 
the ice will melt and the water evap- 
orate if they are given sufficient time. 


Checking a Thermometer 


How can the accuracy of a thermom- 

eter be checked ? 
J. McG. 

If the point of immersion of the bulb 
is marked, place it up to the mark in 
melting ice and the point to which the 
Mercury falls should be 32 deg. if a 
Fahrenheit scale or zero if a Centigrade 
Scale. Then place it in boiling water 
at atmospheric pressure, up to the im- 


address of the inquirer. 
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Inquiries General Interest 


Questions are not answered unless accompanied by the name and 
This page is for you when stuck—use it 
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mersion mark. The mercury should rise 
to the 212 deg. mark if Fahrenheit or to 
100 deg. if Centigrade. 


Cement for Steam and Water 
Pipes 
What is a good cement for steam and 
water pipes? 
P. G. 
Try a mixture of 2 lb. of paris white, 
5 lb. of litharge, % Ib. of yellow ochre 
and % oz. of hemp cut up small. Mix 
well with linseed oil to the consistency 
of putty and use at once. The materials 
can be mixed dry, and enough for im- 
mediate use can be made up with linseed 
oil. This cement will set under water. 


Heating Surface of a Feed 
Water Heater 


How much surface is required in a 
closed feed-water heater to heat 600 
cu.ft. of water per hour from 40 to 204 
deg. F., the temperature of the exhaust 
steam being 212 deg.? 


To find the square feet of heating sur- 
face, divide the weight of water passing 
through the heater per hour by the B.t.u. 
transmitted to the feed water per square 
foot of heating surface per degree dif- 
ference in temperature between the steam 
and the water, and multiply the result 
by the hyperbolic logarithm of the dif- 
ference between the steam temperature 
and the initial temperature of the water 
divided by the difference between the 
temperature of the steam and the final 
temperature of the water. A good aver- 
age heat transmission for counterflow 
heaters with plain brass or copper tubes 
is 250 B.t.u. per square foot per hour 
per degree difference. Substituting fig- 
ures, the rule would be expressed thus: 

600 X 62-5 1, — 40 — 37,500 

250 212 — 200 250 
2.6570§ = 398.56 sq.ft. 

of heating surface. 


Burnt Spots on the Commutator 


What causes burnt spots on a com- 

mutator using carbon brushes? 
A. G. 

The most common causes are loose 
leads in the commutator lugs, high mica 
between bars, poor connection between 
the brush and the stud, and improper 
setting of the brushes. The trouble may 


be due to a combination of any of the 
foregoing causes. 


Air Required for Engines Using 
Natural Gas 


What mixture of air and gas will give 
the best results in a gas engine using 
natural gas? 

W. A. B. 

The relative volume of gas and air in 
the mixture depends upon the composi- 
tion of the gas. The number of cubic 
feet of air can be approximated by multi- 
plying the proportion of methane in the 
gas by 10, that of ethylene by 15, and 
that of hydrogen by 2% and adding the 
results. For example, if the gas con- 
tained 90 per cent. of methane, 4 per 
cent. of ethylene and 1 per cent. of 
hydrogen, the following results will be 
obtained: 

0.9 x 10 9 
0.04 x 15 0.6 
0.01 x 2.5 = 0.025 
and their sum, 9.625, will be the cubic 


il 


* feet of air required ordinarily per cubic 


foot of gas. 


Synchronizing Lamps 
When synchronizing with lamps, is it 
better to have the lamps bright or dark 
when the machine is in synchronism ? 
M. H. J. 
It is safer to synchronize with the 
lamps bright, because a broken filament 
will not mislead one into throwing the 
machines together at the wrong time. — 


— 


Synchronizing Generators 
Which is preferable, synchronizing 
with lamps or by means of a synchro- 
scope ? 
J. H. M. 
The synchroscope or any synchronism 
indicator is preferable. 


Choke Coil between a Rotary 


Converter and a Transformer 

Can a choke coil be used between a 
rotary converter and its transformers so 
as to protect the machine in case it is 
thrown in when not in absolute synchron- 
ism ? 

W. K. 

Such a precaution could be used and 
might be advantageous, but there should 
not be any necessity for it with modern 
apparatus for synchronizing, 
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New York State to Develop 
and Distribute Its Power 


By a vote of 27 to 22, the Bayne water- 
power measure was passed by the New 
York Senate on Mar. 27. The Bayne 
till provides that the state itself shall 
develop all water powers, generate elec- 
tric power and transmit and sell it to 
the municipalities and factories of New 
York State. 

The State Conservation Commission- 
ers prepared the measure about two 
months ago, and it was necessary, in 
order to pass it before the closing of 
the session, to advance it out of its order 
and under suspension of the rules. 

The Bayne bill met with considerable 
opposition, during which Senator Ferris 
offered a substitute bill. It was claimed 
by the opponents of the first-named bill 
that if the state develop its water powers 
and the electricity were distributed 
through private corporations, a large 
revenue would accrue to the state. Under 
the Bayne measure, declared Senator 
Ferris, the state-controlled water powers 
would develop only 220,000 hp.; that the 
state would be compelled to buy private 
water powers and establish steam plants 
to be able to furnish 1,500,000 hp., which 
is the amount used in the state. 

Senator Bayne’s explanation of the 
provisions of his bill is that it proposes 
to give the people the sole benefit from 
the development of the water powers of 
the state and the consequent generation 
of electricity instead of turning the 
state’s resources over to private corpora- 
tions. Under this bill the state will de- 
velop and distribute electric power made 
possible by the construction of water- 
storage dams directly to municipalities 
and factories without permitting private 
corporations to act as middlemen. 


Allis-Chalmers Co. Re- 
organized 


A new corporation will be formed of 
the Allis-Chalmers Co., according to the 
new reorganization plan, with a capital 
stock of $42,500,000; the stock will con- 
sist of $26,000,000 common and $16,- 
500,000 seven per cent. accumulative pre- 
ferred. 

The present security holders will re- 
ceive new stock in exchange on the fol- 
lowing basis: for each $1000 five per cent. 
bond a total value of $1375, of which 
$1000 new preferred, $350 new common 
and $25 coupon Jan. 1 in cash; for each 
$100 par preferred stock upon payment 
of $20 in cash a total value of $110, of 
which $20 will be new preferred and $90 
new common; for each $100 par value 
of common stock, a total value of $45, 
of which $10 will be in new preferred 
stock for $10 assessment and $35 in new 
common stock. 
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A voting trust of new preferred and 
common stock is to be created for five 
years with five voting trustees, to be ap- 
pointed by the following reorganization 
committee: James M. Wallace, chairman; 
C. W. Cox, A. J. Hemphill, R. W. Leigh, 
J. H. McClement, W. E. Roosevelt and 
F. Vogel, Jr. It is planned also to ob- 
tain a friendly receiver, but he has not 
been named up to the time of going to 
press. 


A ‘‘Carnival’’ of Boiler 
Explosions 


The alarming frequency of boiler ex- 
plosions is evidenced in the following 
press reports between Mar. 23 and 26: 

On Mar. 23, five men were scalded and 
the boiler house at the Turner Coal Co.’s 
mine, near Evans City, Penn., was de- 
stroyed when one of the boilers ex- 
ploded. The men were employees and 
were about to enter when the explosion 
took place. An investigation is under 
way, but the cause has not yet been de- 
termined. 

A boiler used on the Melarky farm, 
near Marwood, Penn., owned by Denny 
& Cypher, contractors, on Mar. 25, ex- 
ploded under a full head of steam. The 
crown-sheet was blown out, the grate 
bars were thrown in every direction and 
the fire was scattered over the belt house. 
No one was hurt and the .rig and belt 
house escaped destruction. 

On the same day, at Holcomb, Ala., 


-five men were killed and three were 


seriously injured by the bursting of a 
boiler in the sawmill of Stewart & Har- 
din. The boiler room was completely 


-wrecked. 


The boiler of an engine running a cir- 
cular saw on the H. H. Peterson farm, 
near Whiting, Iowa, exploded on Mar. 
26, killing one man and injuring four 
others. 

Six men were killed in the foregoing 
accidents and 12 men were injured. Else- 
where in this issue are recorded far 
more serious accidents and casualties, in 
which a locomotive boiler explosion at 
San Antonio, Tex., on Mar. 18, caused 
the death of 28 employees and injured 
over 40 others; at Salisbury, Md., 6 men 
were killed and 3 injured on Mar. 26; 
at Greentown, Penn., 4 were killed and 
1 injured. 


OBITUARY 


It is with the deepest regret that we 
announce the death of Louis L. Rice, 
manager of The National Engineer. Mr. 
Rice was born in 1867 near Oxford, 
Chester County, Penn., where he received 
his primary education. From there he 
went to Philadelphia and finished his 
schooling and engaged in the printing 
business for some time, until in 1897 he 
started under the auspices of the Ameri- 
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can Order, the Practical Engineer. Mr. 
Rice continued to operate this publica- 
tion until 1908, when, on account of ill 
health, he sold it to its present owners. 
After a couple of years of rest, Mr. Rice 
identified himself with The National En- 
gineer as its general manager and con- 
tinued in such position until his death, 
Mar. 18, 1912. Mr. Rice leaves a widow 
and three daughters to mourn his loss, 
and the many testimonials of esteem 
from those who knew him in a business 
way, are the strongest evidences of high 
character and integrity. 


SOCIETY NOTES 


The J. C. Jurgensen Branch of the 
Institute of Operating Engineers held its 
regular monthly meeting on Thursday, 
Mar. 28, at the institute headquarters, in 
the Engineering Societies Building, West 
Thirty-ninth St., New York. Over 75 
members and friends were present. A. 
R. Maujer, member of the institute, gave 
a talk entitled “Ways and Means; How 
to Make Boiler-testing Apparatus and 
How to Use It.” He showed how by 
the use of a little ingenuity and the ex- 
penditure of a small amount of effort 
and money an equipment for making 
reasonably accurate proximate coal an- 
alyses can be secured; that the heat value 
may be estimated from the proximate 
analysis in several simple ways and 
how the amount of air theoretically re- 
quired by the coal may be ascertained. 
He also showed the principle upon which 
flue-gas apparatus is constructed, how it 
is manipulated and how the efficiency 
of combustion is calculated. 


PERSONAL 


Charles M. Rogers, formerly combus- 
tion engineer for the Detroit United Rail- 
way, Detroit, Mich., has accepted the 
position of superintendent of generation 
for the Empire District Electric Co., of 
Joplin, Mo. 


Frank D. Chase, an associate member 
of the American Society of Civil Engi- 
neers, and architect of the Western Elec- 
tric Co., has opened offices in the People’s 
Gas Building, Chicago, for the practice 
of architecture and industrial engineer- 
ing, making a specialty of manufacturing 


‘ plants and mercantile buildings. 


Dr. Rudolf Diesel, inventor of the en- 
gine bearing his name, is visiting New 
York andeother cities in the United States. 
The purpose of Dr. Diesel’s trip is to in- 
vestigate the progress being made here 
with oil fuel. He may address several 


of the scientific bodies while here. The 
doctor says that America, as the land 
of oil par excellence, is destined to lead 
the world in the development of oil-fed 
motive power. 
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Moments with the Ad. Editor 


There was some “good stuff ”’ in an article 
on “ Honesty in Advertising,’ in the New York 
“Globe” the other evening. It was written 
by Bert M. Moses, President of the Associ- 
ation of American Advertisers, and was so 
interesting that we are going to reprint it here: 


‘So far as can be learned from History, the 
wail of the world has ever been for honest men. 

“With honest men in control, every 
problem that has confronted civilization from 
the Beginning to the Now would be solved. 

“There would be no poverty, no crime, 
no wars, no epidemics, no race or religious 
hatreds, no discordant note anywhere. 

“No one has ever undertaken to count 
the laws that have been passed to make 
honesty compulsory. 

‘‘These statistics, however, are available: 
In the year 1910 alone there were passed 
by the Federal and State Legislatures over 
44,000 new laws. 

‘A law is something whose purpose is to 
compel people to do or not to do certain things. 

“A law, if just, aims to make men do 
that which they would do without law if 
they were honest. 

“So it seems that a great majority of 
the enactments passed have as their object 
the promotion of honesty. 

“What has been the result of all these 
hundreds of thousands of laws? ; 


“Is honesty any more of a glut on the 
market than it ever was? 


“The trouble has been this: 


“The law never changed human nature. 
It never made anybody permanently honest. 


“Mankind cannot be legislated into good- 
ness. Morality does not find its source in a 
Legislature, but must leap straight from 
the heart. 


“Just now there is a nation-wide move- 
ment to make advertising honest. 

“Every decent man in America is sup- 
porting that movement, and all over the 
land advertising clubs and associations are 
lifting up their voices in favor of it. 


“Perhaps a majority believes the remedy 
lies in the law 


“Others feel that there is a better way, 


and an only way, that ever banished any evil. 
That way is the Power of Public Opinion. 

“Ten years ago dishonest, deceiving and 
false advertising was at its zenith. 

‘““Exaggeration, falsehood, and plain lying 
were universal. 

“The fakir and swindler were not the 
only offenders, but practically every adver- 
tiser indulged in extravagant and unwar- 
ranted forms of speech in promoting his wares. 

“Then the real work of reform started. 

“Publishers began to refuse that par- 
ticular form of advertising which was fraudu- 
lent on its face. 

‘“‘More and more closely was the copy scan- 
ned as time passed, until to day the profes- 
sional swindler finds his way so almost com- 
pletely barred that his vocation of collecting 
coin by fraudulent advertising is about gone. 

“There still remains that semi-respect- 
able form of advertising that deals largely 
in superlatives and exaggeration. But prog- 
ress ‘upward has been rapid, and it has 
come about, not because of law, but because 
men are learning without enactment that 
honesty is a paying proposition. 

“They are learning that truthful adver- 
tising, which the public believes, ‘pulls’ 
better than misleading advertising that the 
public suspects. 

“Public opinion is a power above and 
beyond laws, and, so far as I can learn, no 
law ever made public opinion. 

“Laws are for lawyers. 

“Once get advertising into their hands, 
and the issue will be so clouded that no man 
will know what he may or may not say in pub- 
lic print. 

“Truth is a point of view, and in all His- 
tory no man has yet appeared who was wise 
enough to say, ‘This is surely so, or that is 
surely not so,’ in the matter of merchandise. 

“Public Opinion is at work, and its 
influence is widening and broadening daily. 

“To now rush in and try to accom- 
plish by law that which is being accomplished 
without law would be a blunder. 


“That is the way the thing looks to me.” 
Doesn’t this help to show why it pays 


to read the advertisements in your paper, 
and to buy advertised goods? 
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NEW EQUIPMENT 


ATLANTIC COAST STATES 


J. F. Fitzgerald, mayor of Boston, 
Mass., has recommended an appropria- 
tion of $28,000 for the installation of a 
new power plant at the Suffolk School 
for Boys on Rainsford Island. 


The General Electric Co., Schenectady, 
N. Y., contemplates the expenditure of 
$100,000, on the construction of an ex- 
perimental laboratory. 


The Scalp Level Coal Co. will install 
electrical equipment in its establishment 
at Scalp Level, Penn. 


E. M. Balsinger, 345 Fourth Ave., Pitts- 
burg, Penn., is preparing plans for the 
construction of a power house and car 
barns for the Kittanning & Leechburg 
Rys. Co., Kittanning, Penn. William H. 
Stamm is chief engineer. 


The Slate Belt Electric Street Ry. Co., 
Pen Argyl, Penn., contemplates the in- 
stallation of additional equipment in its 
power plant. L. H. Mountney is general 
manager. 

Meadville, Penn., is considering the 
installation of an electric-light plant. 
Harley D. Carpenter is interested. 


Colonial Beach, Va., has voted bonds 
for $17,000 for the construction of a 
water-works system. 


Neff & Thompson have prepared plans 
for the construction of a power plant to 
be erected at 12th St., Richmond, Va., by 
the Virginia Ry. & Power Co. 


SOUTHERN STATES 


Plans are being prepared by J. B. Mc- 
Crary & Co., Atlanta, Ga., for the con- 
struction of an electric-light plant at 
Chipley, Ga. 


J. B. McCrary & Co., Atlanta, Ga. are 
preparing plans for the installation of 
an electric-light plant at Ocilla, Ga. 


Vidalia, Ga. contemplates improve- 
ments and etxensions to the municipal 
electric-light plant. J. W. Jordan is 
superintendent of the plant. 


A franchise has been granted to the 
Tidewater Power Co., to construct and 
operate an electric-light plant at Bir- 
mingham, Ala. A. B. Skelding, Wilming- 
ton, N. C., is manager. 

J. W. Adams, of Chattanooga, Tenn., 
is organizing the Union Development 
Co. for the purpose of building a water 
power plant, near Bryson City, N. C., to 
generate 40,000 hp. Estimated cost, 
$250,000. 


Durham, N. C., will install a water- 
works system to include a 4,000,000-gal. 
pumping plant and a 6,000,000-gal. filter 
plant. 


The Meriden Light & Ry. Co., Meriden, 
Miss., contemplates the installation of a 
3000-hp. turbine in its power plant. A. B. 
Paterson is general manager. 


Bids will be received by the public 
service commission of Yazoo City, Miss., 
until 3 p.m., Apr. 27, for furnishing 
steam turbine-driven alternating-current 
units, exciter units, railway converters, 
motor generator sets, switchboard panels, 
condensers and other accessory appa- 
ratus. 


A power plant will be installed in the 
new Masonic building to be erected at 
Memphis, Tenn. 


The United Water, Light & Traction 
Co., Somerset, Ky., will build a filtration 
plant. The control of the company has 


.dustrial town of Benham, Ky. 


POWER 


recently passed into the hands of the 
Insull interests, of Chicago, Ill J. L. 
Waddle, Somerset, is general manager. 


The Kentucky Public Service Co., 
Louisville, Ky., is now buying equipment 
for improvement of the plant of the 
Bowling Green Gas & Electric Co., which 
it recently acquired. 


The Wisconsin Steel Co, which is 
building a coke-oven plant in Harlan 
County, Ky., is constructing the in- 
The com- 
pany will build an electric-light plant 
and water-works system. 


Henderson, Ky., is considering enlarg- 
ing the capacity of its electric-light 
plant in order to enable it to furnish 
current to the Henderson Traction Co. 
L. P. Hite is superintendent of plant. 


CENTRAL STATES 


Akron, Ohio, will install a municipal 
filtration plant and water-works system. 


A franchise has been granted to the 
D. C. Shank Co., to construct an elec- 
tric-light plant at Pandora, Ohio. 


Bonds for $60,000 have been voted for 
the installation of a water-works system 
at Grand Haven, Mich. 


Manito, Ill., is considering the instal- 
lation of an electric-light plant. 


Milltown, Wis., is considering the in- 
stallation of a water-works system. Es- 
timated cost, $4500. 


The Hillsboro Light & Power Co., 
Hillsboro, Wis., has been incorporated, 
to erect and operate an electric-light 
and power plant. F. A. Wopat is presi- 
dent. 


The Oakfield Light & Power Co., Oak- 
field, Wis., has been incorporated, to 
build and maintain an electric-light and 
power plant. W. E. Bristol, F. J. Car- 
penter and A. J. Worthing are the in- 
corporators. 


‘ The J. I. Case Threshing Machine Co., 
Racine, Wis., proposes to expend $75,000 
in constructing and equipping a new 
central power plant, on Ontario St. 


The citizens of Two Rivers, Wis., plan 
to rebuild and enlarge the municipal 
electric-light plant. 


WEST OF THE MISSISSIPPI 


The power plant of the Hart-Parr Co., 
at Charles City, Iowa, was destroyed by 
fire recently with a loss of $10,000. 


M. L. Logan will construct an electric- 
light plant at Sheldon, Iowa. 


M. B. Lord contemplates the installa- 
tion of an electric-light plant at Morris, 
Minn. 


The establishment of an electric-light 
plant at Warren, Minn., is contemplated. 


The Leavenworth Light, Heat & Power 
Co., Leavenworth, Kan., contemplates 
contemplates considerable improvements 
to its plant. W. H. Fellows is manager. 


The Pawnee Rock Electric Light, 
Power & Ice Co. will construct an elec- 
tric-light and ice plant at Pawnee Rock, 
Kan. F. C. Woodbury is interested. 


The Blue River Power Co. contem- 
plates the construction of a power plant 
in Seward, Neb. E. J. Ashton, Lincoln, 
Neb., is manager. 


Bonds for $15,000 have been voted for 
the installation of a water-works sys- 
tem at Bowdle, S. D. 
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The citizens of Farmer, S. D., con- 
template the installation of a _ street- 
lighting system. 

Emil Benson is interested in the in- 
stallation of an electric-light plant at 
Garretson, S. D., 


I. R. Packard, Fort Smith, Ark., will 
install a water-works system, at Ben- 
ton, Ark. 


Bonds for $65,000 have been voted by 
the citizens of Nacogdoches, Tex., for the 
installation of an electric-light plant. 


The Crockett Ice, Electric Light & 
Power Co., Crockett, Tex., will expend 
about $10,000 for improvements on its 
plant. H. H. Powers is superintendent. 


Plans are being prepared for the in- 
stallation of a water-works filtration 
plant at Dallas, Tex. Estimated cost, 
$152,000. 


The city council, Huntsville, Tex., has 
decided to install an electric pump at 
the Sam Houston Normal Institute. 


The Temple Ice & Cold Storage Co., 
Temple, Tex., is enlarging the capacity 
of its plant. 


Bonds for $55,000 have been voted for 
the installation of a water-works sys- 
tem at Alva, Okla. 


Aguilar, Colo., will construct a water- 
works system, to cost $70,000. C. D. Liv- 
ingston is interested. 


D. A. Layne and W. D. Murray, of 
Silver City, N. M., will install an electric- 
light plant and ice factory, at Lords- 
bury, N. M. 


The residents of Leland, Utah, have or- 
ganized a company for the purpose of 
constructing an electric-light and power 
plant. B. Isaacs is president. 


The Casa Grande Ice & Cold Storage 
Co., Casa Grande, Ariz., will erect an 
ice plant and a plant for generating 
electricity for light and power. Fred 
Humphrey is head of the company. 


J. F. Kenoyer is contemplating the 
establishment of a street-lighting sys- 
tem at Albion, Wash. 


Bids will be received by the Bureau 
of Yards and Docks, Navy Dept., Wash- 
ington, D. C., until 11 a.m., Apr. 27, for 
two 100-kw. motor generator sets and 
controlling panels for the navy yard at 
Puget Sound, Wash. 

Gladstone, Ore., is considering the in- 
stallation of a water-works system, to 
cost $20,000. H. E. Cross is mayor. 


The Smith-Powers Co. will construct 
an electric power plant at the Smith 
Mill in Marshfield, Ore. 

Alameda, Calif., contemplates increas- 
ing the capacity of the municipal light- 
ing plant at a cost of $150,000. J. B. 
Kahn is superintendent of plant. 

The Western States Gas & Electric 
Co., San Francisco, Calif., contemplates 
the expenditure of $100,000, on improve- 
ments to its plant and system at Placer- 
ville, Calif. 


Sacramento, Calif., contemplates the 
expenditure of $85,000 on improvements 
to the water-works plant. George N. 
Randle is city engineer. 

Red Bluff, Calif., contemplates the in- 
stallation of a water-works system. 

Raton, N. M., is considering the con- 
struction of a new water-works system. 
Estimated cost, $400,000. 


The installation of a new pumping 
plant at San Franciseo, Calif., is contem- 
plated. Marsden Manson is city engineer. 
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M. I. Diggs, state architect, has pre- 
pared plans for a power plant to be in- 
stalled in the new armory at San Fran- 
cisco, Calif. Estimated cost, $45,000. 


Niagara Falls, Ont., is considering the 
construction of an entirely new water- 
works plant. 


We are informed by Benson & Bray, 
manufacturers of doors, sash and mold- 
ings, Midland, Ont., that this company 
will make improvements to its plant, 
costing $46,000. A new boiler room and 
shavings vault will be built. A large 
Wheelock engine, 20x46 ft., 300 hp., has 
been purchased. A new dry kiln, 20x52 
ft. of frame construction, covered with 
iron will be erected. 


EnGcINEERS WANTED 


Under this head are published, without 
charge, advertisements of actual vacan- 
cies in power plants for operating en “4 
neers and assistant engineers. For t 
guidance of applicants for advertised 
positions, the advertisements must con- 
tain particulars to show the class of 
service demanded and the wages paid. 
Employers who desire to advertise under 
this head are requested to write for a 
blank form of application. 


WANT a superintendent for small nat- 
ural and producer-gas plant in South 
Dakota making light and power and 
pumping water; must be sober, indus- 
trious and competent to run plant de- 
scribed; tell what you can do in this line 
and mention salary you will take. Box 
627, Power. 


HELP WANTED 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 


ONE GOOD sales engineer to handle 
boiler-plant equipment in each of the 
following towns: Boston, Philadelphia, 
Cleveland. Address Box 626, Power. 


SALESMAN — Thoroughly competent 
steam specialty salesman; one that can 
sell high-grade goods. Address “M. M. 
Co.,” Power. 
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AGENTS for first-class steam specialty 
in use throughout United States. Ad- 
dress C. S. Wood, 410 S. 15th St., Phila- 
delphia, Penn. 


THE VULCAN SOOT CLEANER offers 
an exceptional opportunity for power 
specialty salesman Address G. Si- 
——— Co., 802 Steinway Bldg., Chi- 
cago, 3 


AGENTS WANTED to sell forced draft 
blowers and damper regulators; will give 
exclusive territory to right parties; com- 
mission on sales. Turbo-Blower Co., 30 
Church St., New York. 


competent ex- 
perienced mechanic rubber salesman 
for the city of Chicago; must have an ac- 
quaintance among the a buying 
trade; state age and experience; also 
give Address Box 814, "Tren- 
ton, N. J. 


AGENTS selling to steam plants can 
make big money selling for us; no sam- 
ples; no experience is necessary. Arm- 
strong Mfg. Co., Springfield, Ohio. 


AGENTS WANTED—We want a live 
wire agent, either engineer or specialty 
salesman, in every town to furnish lists 
of names and take orders for Akron 
metal gaskets, the most complete line 
of metal gaskets made. Write for our 
proposition. Akron Metallic Gasket Co., 
Dept. P, Akron, Ohio. 


A YOUNG MECHANICAL engineer fa- 
miliar with the operation of power 
plants, able to carry out tests of boil- 
ers, gas producers, gas engines and be 
familiar with all kinds of measuring in- 
struments; applicant must give full in- 
formation concerning his training and 
experience. Box 615, Power. 


MANUFACTURERS’ AGENTS to han- 
dle thoroughly guaranteed steam spe- 
cialties; feed water heaters, steam and 
oil separators, traps and exhaust pipe 
heads; not necessary to represent entire 
line if interested in only part of it; our 
specialties are well advertised and of 
good reputation. Box 569, Power. 


SITUATIONS WANTED 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 


CAPABLE YOUNG MAN, 20 years, fa- 
miliar with high speed engines, gener- 
ators, pumps, horizontal return tubular 


boilers auxiliary machinery, hydraulic 
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elevators, wants day-time position in 
uptodate ower plant in New York City. 
Box 625, Power. 


MISCELLANEOUS 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 


PATENTS SECURED—C. L. Parker, 
Patents, 904 G St., Washington, D. C. 


WANTED—45 or 50 horsepower auto- 
matic engine, second hand. Address 
Star Steam Laundry, Knoxville, Tenn. 


EVERY ENGINEER should be posted 
regarding the new system of vacuum 
heating installed without payment of 
royalty; I have valuable information; 
write today. M. Y. C., 1417 W. Jackson 
Blvd., Chicago, Ill. 


FOR SALE 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 


FIVE CORLISS vertical water leg, and 
sixteen Manning vertical type boilers, 
J. & P. Coats, Ltd., Pawtucket, R. I 


LATEST MODEL heavy duty 18x42 
Brown engine, installed 1904; for sale 
account of removal. Box 575 Power. 


BARGAINS in second hand steam en- 
gines; 10x10 low pressure vertical New 
York Blower Co., 7x10x15 Atlas, 1114x116 
throttling balanced valve, 10x12 Al ree, 
12x12 Ideal, 15x14 Ideal, 18x42 Brown 
Corliss, 10x20 Buckeye, 12x24 Buckeye, 
10x7%x20 Buckeye. Power Equipment 
Co., Minneapolis, Minn. 


Atherton Machine Company’s 
manufacturing a line of special sil 
textile machinery, also a miscellaneous 
local business; well equipped machine, 
blacksmith, pattern and wood turning 
shops and iron foundry; heirs wish to 
sell; an exceptional opportunity for a 
live’ man. Box 624, Power. 


ONE 120 kilowatt, a.c., 440 volts, West- 
inghouse generator, belted to 16x42 Allis 
Corliss engine, complete with exciter, 
switchboard and all fittings. One 20 
kilowatt, d.c., 230 volt, C. & C. Electric 
Co. generator, direct connected to 8x10 
Allfree engine. All of the above in fine 
shape. Address “Engineer,” Box 2, Sta- 
tion A, Cincinnati, Ohio. 
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Protect Your Plant 
From Serious Trouble 


Oil or grease are trouble makers. 
They breed serious trouble if allowed 
to get into the boiler and if you are 
awake to a full realization of your 
duty you will take steps at. once to 
keep oil and grease from getting 
into the boilers. 


The “how to do it” is answered 
by the American H.0 Grease Ex- 


tracting Feed Water Filter, a device | 


SIGN AND MAIL COUPON 


American Steam Gauge & Valve Mfg. Co. 
Boston, Mass. 4-9-12 


Send me your Pocket Edition catalog 


Name.. . 


which guarantees positive insurance 
from bagging plates—and worse. 


If oil or grease are getting to your 
boiler, no matter under what pres- 
sure it is working, there is likely to 
be trouble—and you may go up in 
the air with the plant. Take steps 
to protect your plant NOW. 


The American H.O Grease Extract- 
ing Feed Water Filter has a filtering 
surface equal to 320 times the area 
of the feed water pipes—a greater 
area than ever before obtained. This 
feature assures positive filtration at 
all times and under all conditions. 


Write For 
Pocket Edition 
Catalog 


We will send you a copy of 
this handy book for your own 
use. The coupon starts it in 
your direction at once. 


The Pocket Edition of the 
American Catalog is worth send- 
ing for immediately. We'll ex- 
pect to hear from you. 


American Steam Gauge & Valve Mfg. Co. 


Boston, Mass. 


Sales Offices in New York, Chicago, San Francisco, Pittsburg, Atlanta, Montreal 


THE BEST HOUSES EVERYWHERE SELL OUR PRODUCTS 
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No Steam Wasted If You Use 
JENKINS BROS. RUBBER GOODS 


4 


HIS is the factory where Jenkins Bros. Rubber Goods are made 

for your satisfaction. The same high standard that has given 

Jenkins Bros. Valves their reputation also distinguishes Jenkins 
Bros. rubber goods. 


Jenkins °96 Packing 
has the important quali- 
ties of flexibility, strength 
and durability. It is the 
ideal unvulcanized rubber 
sheeting for the packing 
of all kinds of steam 
joints. 


Ask your dealer. 


Jenkins Discs are wide- 
ly known on account of 
their extensive use in the 
Jenkins Bros. Valves. 
They are made in various 
compounds, each best 
suited for a_ particular 
kind of service. 


Jenkins Bros. Pump 
Valves, Gaskets, Gasket 
Tubing and other goods 
are all very carefully 
manufactured with the 
desire on the part of 
the makers to produce 
only the best. 


He will be glad to supply you. 


‘ Our 1912 Catalog sent on request. 


Jenkins Bros. 


35 High Street, Boston 
300 West Lake Street, Chicago 


80 White Street, New York 133 N. 7th Street, Philadelphia 
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American Injector, Co..... 98 
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51, ‘4th cover 
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Mansel Bros. CO... 70 
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Sterling Machine Co..... 


Machinists, General 
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Mats and Matting 


Diamond Rubber Co....... 55 
Peerless Rubber Mfg. Co.. 10 


Metal Bearing 
Riverside Metal 
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Refining 


Meters, Stenm 
St. G. 


Meters, Water 


Builders Iron Foundry.. . 92 
Co. 


Harrison Safety Boiler 

43 
St. John, G. Cis 
Micrometers 


Milling Machines, Portable 
Underwood & Co., H. B....102 


Motors, Electric 


Allis-Chalmers Co. 
American Engine 103 
General Electric Co....... 113 


Dynamo & En- 


gine Co 
sturtevant 
Motors, Water 


Lagonda Mfg. Co.. cover 
Laperty Ce... 


Oil and Grease Cups 
Albany Lubricating Co.... 73 


American Injector Co..... 98 
Detroit Lubricator Co..... 70 
7 
Keystone Lubricating Co. 3 
Liberty Mfg. Co........... = 
4 
Penberthy Injector Co.... 13 
Richardson-Phenix Co..... 47 


Oil Burners 
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Oil Reservoirs 
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Richardson-Phenix Co. 47 
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Richardson-Phenix Co..... 47 
Sterling Machine Co....... 72 
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Pumps, Oil Force Feed 


Detroit Lubricator Co..... 7 
Lunkenheimer Co....... 
Richardson Phenix Co..... 47 
Sterling Machine Co....... 72 
Pumps, Power 
Cameron Steam Pump 
Dean Bros. Steam Pump 
89 
Quimby, Inc., Wm. E...... 89 


E 
Pattersen & Co., Frank L.. 75 
Wheeler Mfg. Go., =. 89 
Whitlock Coil Pipe Co. 74 


Pumps, Screw 
Quimby, Inc., Wm. E...... 89 


Pumps, Steam 


Cameron Steam Pump 
§9 
Dean Bros Steam Pump 
89 
De Laval Steam Turbine Co. 54 
Mason Regulator Co....... 78 
McGowan Co., John H..... 88 


Wheeler Cond. & Engr. Co. &8 
Wheeler Mfg. Co., C. - 89 
Worthington, Henry a. 87 
Pumps, Turbine 

De Laval Steam Turbine Co. 54 


Pumps, Vacuum 
Alberger Pump Co........ 100 


Cameron Steam Pump 
Connersville Blower Co., 
88 
Dean Bros. Steam Pump 
89 
McGowan Co., John H..... 88 


Wheeler Cond. & Engr. Co. 88 
Wheeler Mfg. Co., C. H., 89 


Pyrometers 


American ge Gauge & 
Valve 


Steam 
Penberthy Injector Co.... 13 


Reducing Wheels 

American Steam Gauge & 
Valve Mfg. Co 

Robertson & Sons, Jas. L.. ” 57 

Trill Indicator Co......... $7 


Regulators, Damper 

Lagonda Mfg. Co....3d cover 
Locke Regulator Co....82, 100 
Mason Regulator Co...... 78 
Robertson & Sons, Jas. L.. 57 


“S-C” Regulator Co...... . 93 
Budenberg Mfg. 
Turbo-Biower 87 


Wing Mfg. Co., 
Regulators, Feed Water 


Harrison Safety Boiler 
43 
Lagonda Mfg. Co....3d cover 
Mason Regulator Co....... 78 
Murray Specialty Mfg. Co.. 93 
66 
Wing Mfg. Co., L. 70 


Regulators, Pressure 

Lagonda Mfg. Co....3d cover 
Lytton Mfg. Corporation.. 65 
Mason Regulator Co...... 78 
Robertson & Sons, Jas. L.. 57 


atson & McDaniel Co.... 78 

Regulators, Pump 

Mason Regulator Co...... 78 

Co... 93 

CG. ©. 66 

Regulators, Tank 

American Radiator Co.... 75 


Revolution Counters 

American Steam Gauge & 
Valve Mfg. Co 4 

Ashton Valve Co., The.... 80 


Schuchardt & Schiitte..... 78 
Rheostats 

General Electric Co....... 113 
Rope, Transmission 
American Mfg. Co...... 


Columbian Rope Co....... 62 
OW 


Rubber Joints 
Diamond Rubber Co...... 55 
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CHEAP EXPENSIVE 


SE the lubricating oil best suited to the conditions in your plant, if this 
means a higher price per gallon, do not let that stand in the way. Pay 
dollars per gallon, and still the cost of lubrication per year will not be 

: excessive if your engines, auxiliaries, etc. are equipped with Richardson- 

a Phenix Individual Oiling and Filtering Systems. 

| Then, instead of oil going to waste, every drop is automatically collected, 

ip filtered, thoroughly purified, cooled and returned to the bearings as good as 

new. A Richardson-Phenix System enables you to use each gallon of oil 
hundreds of times instead of using hundreds of different gallons. 

Do you catch the point? No matter how expensive oil is, you can make it 
an investment and not an expense because the same oil is used over and over 
again indefinitely. 

If you do not realize that Richardson-Phenix Oiling 
Systems will pay for themselves in less than a year, 
due to the reduction of friction, cost of attendance 
and oil bills, and make expensive oil cheap, write 
today for a copy of our interesting book M55 ‘“‘Scien- 
tific Lubrication of Machinery’ in which these points 
are thoroughly discussed. 


THERICHARDSON-DHE 0.4 


LARGEST EXCLUSIVE MANUFACTURERS OF OILING DEVICES 


| Works: Milwaukee. Wis. 


| Engineering Sales Offices: New York Philadelphia Pittsburg Chicago San Francisco 
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tied Rubber Goods 
ates Quaker City Rubber Co... 
Second Hand Machinery 


90 


Hewes & Phillips Iron Wks.101 


Separators, Ammonia 


Harrison Safety Boiler 
WOPKS 
Separators, Oil 
patie Austin Separator Co...... 66 
Pet Baragwanath & Son, Wm.. 74 
7 
Harrison Safety Boiler 
43 
Hoppes Mfg. 87 
Liberty Mfg. 7 
Nashua Machine ‘Go: 64 
Newhall Engr. Co., Geo. M: 67 
Blower Co. 65 
Robertson & Sons. Jas. L.. 57 
Webster & Co., Warren... 74 
Wright Mfg. 66 
Separators, Steam 
Austin Separator Co...... 66 
Baragwanath & Son, Wm.. 74 
Harrison Safety Boiler 
Hoppes Mfg. 87 
BETS. CO... 7 
Nashua Machine Co....... 64 
Newhall Engr. Co., = M. 67 
Nicholson & Co., 68 
Blower Co... 65 
Patterson & Co., Frank L.. 75 
Robertson & Sons, Jas. L.. 57 
Watson & McDaniel Co.... 78 
Webster & Co., Warren... 74 
Whitlock Coil Pipe Co..... 74 
Mire. CO... 66 
Shafting, Aligning and 
Leveling Apparatus 
Binkead Mig. Co... 91 
Sight Feeds 
Richardson-Phenix Co..... 47 
Skylights 
Smoke Recorders 
Hamler-Eddy Smoke 
ia Spray Nozzles 
Rey, Buffalo Forge Co.......... 76 
; Schutte & Koerting Co.... 56 
Stokers, Chain Grate 
Babcock & Wilcox Co..... 94 
Green Engineering Co.... 84 
Stokers, Mechanical 
: American Engineering Co. 8 
; Babcock & Wilcox Co..... 94 
; Lagonda Mfg. Co 3d cover 
a McClave-Brooks Co....... 12 
Parson Mf 86 
Under-Feed Stoker Co. of 


America 


Strainers, Pump Suction 


Westinghouse Machine Co.114 


Sele American Engineering Co. 8 
Rise Hayden & Derby Mfg. Co.. 77 
ihe Lagonda Mfg. Co....3d cover 
Webster & Co., Warren... 74 
Strainers, Water 
aks American Injector Co..... 98 

Hayden & Derby Ce... TF 
Lagonda Mfg. cover 
Superheaters 
Babcock & Wilcox Co..... 9 
Lagonda Mfg. Co....3d cover 
Nelson Valve Co.......... 
ae Power Specialty Co..... “tpg 91 
Providence Engr. — 98 
Whitlock Coil Pipe Co.. 74 
Switches, Electric 
; General Electric Co....... 113 
Switchboards 
General Electric Co.......113 
Tachometers 
Budenberg Mfg. on 
Schucharat & ‘Schiitie! 78 
Tanks 
Graver Tank Works, Wm.. 93 
Morrin Climax Co.. 94 
Scaife & Sons Co., Wm. B.. 88 
Wrignt Mie. 66 
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Taps, Stocks and Dies 


Armstrong Mig. Co.....+« 82 
Bignall & wonter Mfg. Co.. 83 
Curtis & shard 83 
Toledo P = Threading Ma- 
Thermometers 
American Steam Gauge & 
Watve Mie. Co. 40, 41 
CO. 4th cover 


Schaeffer & Mfg. 


Tools, Portable Repair 


Underwood & Co., H. B....102 


Transformers and Convert- 
ers 


American Steam Gauge & 
Welve Mig. CO. 40, 41 
General Electric Co....... 113 


Transmission, Power 


American Mig. Co... 
Columbian Rope Co... 


Traps, Return 


Lytton Mfg. Corporation.. 
Nashua Machine Co.. 


Traps, Steam 


V. D. 64 
Harrison Safety Boiler 
43 
Lytton Mfg. Corporation.. 65 
Morehead Mfg. Co......... 64 
Nashua Machine Co....... 64 


Newhall Engr. Co., Geo. ™ 
Nicholson & Co., W. H. 
Ohio Blower Co........... 


Reliance Gauge Column Co. 63 
Rogers Co., PR 78 
Schutte & Koerting Co. 56 

atson & McDaniel Co. 78 
Wright MEG. 66 


Traps, Vacuum 


Lytton Mfg. Corporation.. 65 
maorehead Mie. Co... 64 
Nashua Machine Co....... 64 
Open Coil Heater & Puri- 


fier Co 
Schutte & Koerting Co. 
Tube Cap Reseating Ma- 

chines 
Lagonda Mfg. Co. 
Liberty Mfg. Co 
Tube Cutters 
Armstrong Mfg. 
Lagonda Mfg. Co. 
Liberty Mfg. Co... 
Tube Expanders 
F 


Tube Protectois 
Liberty Mfg. Co.. 


Tubing 

Johns-Manville Co., H. W. 61 

National Tube Co. .... 

Penn-Flexible Metallic 
Tubing Co 

Turbines, Centrifugal 

Terry Steam Turbine Co.. 


Turbines, Generating 
General Electric Co....... 113 


Turbines, Hydraulic 
Allis-Chalmers Co......... 96 


Turbines, Steam 
Allis-Chalmers Co......... 96 
De Laval Steam Turbine Co. 54 
General Electric Co....... 1 
Hooven, Owens, Rentschler 


56 


Co. 
Turvine Co. 
Sturtevant Co., BF 
Terry Steam Turbine Ce... 
Westinghouse Machine Co.114 


Wing Sire. Co. 70 
Unions 

Dart Mig. Co., M....... 82 
asket & Packing 01 
Lunkenticimer "4 
National Tube 82 


Valve Balls 
Diamond Rubber Co...... 55 
Valve Disks 

Diamond Rubber Co....... 55 
Valve Washers, Leather 
Schieren Co., Chas. A...... 


Valves, Ammonia 


Chapman Valve Mfg. Co....80 
Monarch Valve & Mfg. Co: 78 


Valves, Angle 

Homestead Valve Mfg. Co. 78 
Lunkenheimer Co......... 4 
Monarch Valve & Mfg. Co. 78 
National Fube Co......... 


Nelson Valve Co.......... 
New Bedford Valve Mfg. Co. 30 


Valves, Automatic Cutoff 
Lagonda Mfg. Co....3d cover 


Valves, Back Pressure 


Harrison Safety Boiler 

45 

McGowan Co., John H..... 88 


Schutte & Koertirg Co. 


Valves, Blowoff 


Ashton Valve Co.. The.... 
7 


Hancock Inspirator Co. 
Homestead Valve Mfg. Co: 78 
Howard Iron Works...... 80 
45 
Lunkenheimer Co......... 4 
Lytton Mfg. Corporation... 65 
meigon CO... . 79 
Simmons Co., 81 
Yarnall-Waring Co........ 81 
Valves, Bypass 


Mason Regulator Co...... 78 
Monarch Valve & — Co. 
Nelson Valve Co. 
Valves, Check 
Greene, Tweed & 


4th cover 
45 
Kennedy Valve Mfg. Co. 81 
Lunkenheimer Co......... 4 
Monarch Valve & Mfg. Co.. 78 
National Tube Co... 82 
Nelson Valve CO... 79 


Valves, Cylinder Relief 
American Steam Gauge & 
Waive Mie, 40, 
Ashton Valve Co., The.... 
Safety Valve 


Valves, Exhaust Relief 

Aiperger Pump Co. .. 2... 100 
79 


Valves, Float 

Homestead Valve Mfg. Co. 
Schade Valve Mfg Co 
Valves, Free Exhaust 
Schutte & Koerting Co.... 
Valves, Gate 

Chapman Valve Mfg. Co.. 80 


56 


Detroit Lubricator Co..... 70 
Greene, Tweed & Co. 

§1, 4th cover 
Kennedy Valve Mfg. Co. 81 
Lunkenneimer Co. 4 
Monarch Valve x Mfg. Cd. 78 
Mational Tube Co. ........ 82 


Nelson Valve 79 
New Bedford Valve Mfg. Co. 
Pittsburgh Valve, Foundry 

Construction Co..... 
Simmons Co., John.. 


Valves, Globe 


Detroit Lubricator Co..... 70 
Hancock Inspirator Co.... 77 
Lunkenheimer Co......... 4 
National CD. 82 
Nelson Valve Co.......... 79 
New Bedford Valve Mfg.Co. 80 
Vaives, Pump 

Garlock Packing Co....... 9 
45 


Peerless Rubber Mfg. Co.. 
Quaker City Rubber Co... 9 


Schade Valve Mfg. Co..... 80 
Valves, Reducing 

Locke Regulator Co....82, 100 
Lytton Mfg. Corporation.. 65 
Mason Regulator Co...... 78 
Schade Valve Mfg. Co..... 80 
Schutte & ee Co. 56 
Valves, Regrinding 
Lunkenheimer Co......... 
Rational Tupe Co. 82 
Meson VGIVE CO... 79 
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Valves, Regulating 
. Appliance Co., 


Lunkenheimer. Co.........4 4 
Lytton Mfg. Corporation.. 65 
Mason Regulator Co...... 78 
Vaive 79 
Schade Valve 80 
Bewmres & Co., C. 66 
Valves, Return a 
Lagonda Mfg. Co.... i cover 
Locke Regulator Co....82, 
Lunkenheimer Co......... 
Valves, Safety 
American Steam Gauge & 

Waive Mig. 40, 41 
Ashton Valve Co., The. 80 
Safety Vaive 
Crosby ‘Steam Gage & Valve ae 
Detroit Labricator Go... 70 
Lagonda Mfg. Co. 3d cover 
Tube Co. 82 
Fewer Co., WM. 82 
Valves, Stop Check 
45 
Lagonda Mfg. Co....38d cover 
Schutte & Koerting Co.... 56 
Valves, Superheated Steam 
Chagmen Valve Mfg. Co. 80 
Lunkenheimer Co......... 4 
Nelson Valve 73 
Schutte & Koerting Co. 56 
Valves, Tank 
Engineers Appliance Co., 

Nelson Valve Co.......... 79 
Schade Valve Mfg. Co..... 80 
Valves, Throttle 
Detroit Lubricator Co..... 70 
Lunkenheimer Co......... 4 
Valves, Trip Throttle 
Schutte & Koerting Co.... 56 
Ventilators 
14 
Onto Blower 65 
Schutte & Koerting Co. 56 
Turbo-Blower Co.......... 87 
Wine Mig. Ce, d....... 70 
Vises 
Armstrong Mfg. Co...... + 82 
Curtis & Curtis Co........ 83 
Wiuame & Co. J. H...... 61 
Water Columns 
American Steam Gauge 

Weave 0, 41 
7 
Huyette Co., Inc, P. B.... 76 
Lurkenheimer Co......... 4 
National Tube Co. ..........+ 82 
Gauge Column 63 
Roberison & Sons, Jas. $7 
Water Softening Appar- 

atus 
Dearborn Drug & Chemi- 

5 
Graver Tank Works, Wm.. 93 
Harrison Safety Boiler 

Scaife & Sons Co., Wm. - 88 
Webster & Co., Warren. 74 
Water Weighers 
Mennicott Co., The......... 92 
Weighers, Coal 
Brown Hoisting Machinery 

Whistles 
American ‘Steam Gauge & 

Waive Mite. 40, 41 
Ashton Valve Co., The..... 80 
Steam Gauge & 

83 
Lankenhelmer 4 
Wood Pipe 
Wyckoff & Son Co., A..... 82 
Wrenches, Nut and Bolt 
Mie, CO... 112 
Wrenches, Pipe 
Armstrong Mir. Co........ 
@ Curtis Co... 83 
Kroeschell Bros. Co....... 75 
arimont Mie. CoO. 112 
Williams & Co., J. H...... 61 
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Mechanics’.—Tables;_ formulas; meas- 


urements; belting; me- 
chanical powers; hydromechanics; strength of 
materials; shafting; boiler design; care of 
boilers; power of boilers; chimneys; exhaust 
heating; machine design; machine tools; slide 
valve; pulleys; cylinders and steam. chests; 
pistons; gearing; transit surveying; triangula- 
tion; curves; radii and deflections; earth work; 
track work; electricity; etc. 


How to plan and write 
Advertiser s. an advertisement; type 


and type measurement; points on printing 
style; advertisement display; preparation of 
manuscript; proof reading; engraving and 
printing methods; electrotypes; matrices; 
advertisement illustrations; magazines; news- 
Papers; retail, department-store, general, 
trade-paper, and mail-order advertising; trade 
marks; circulars; advertising agencies, etc. 


Stenographer’s & Correspondent’s 


Advice to beginners; shorthand speed; tech- 
nical terms; commonly used foreign words and 
phrases; letters of application; punctuation; 
correct and faulty diction; business corre- 
spondence; typewriting; abbreviations; ad- 
dressing; mailing; rates of postage; modern 
office methods; typewriting forms; duplicating 
work; etc. 


9. ___Arithmetic; formulas; tables; money; per- 
Bookkeeper s. centage; interest; equation of accounts; 
money and the money market; business law; financial terms; 
banks and banking; postal information; distances and_ time 
between various places; bookkeeping; business forms; card sys- 

fice methods; cost accounting; bank bookkeep- 


tems; modern o 
ing; clearing-house methods; etc. 


SPECIAL OFFER.—For a limited time 
we are selling these Handbooks durably 
bound in cloth, with gilt titles, containing 


on an average of 375 pages 
and 175 illustrations, and res- 
ularly sold at $1.25, ata price 
for each Handbookof .. . 


promotion of ambitious men. 
that will command advancement. 
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Below is given a very brief synopsis of the contents of these Handbooks. Send your order 
today on the attached coupon. 


Electrical Engineer’s.—Mechanics ; 


electrica 

units; physical and electrical properties of 
metals and alloys; temperature for copper 
wires; wire gauges; magnetism; dynamos and 
motors; electric batteries; alternating current 
apparatus; alternators; transformers; watt- 
meters; electric transmission: electric lamps; 
wiring; electric heating and welding; electro- 
magnets; controllers; car wiring; etc. 


__Arithmetic; tables; 
Business Man s. business forms; card 
systems; measures of extension; weight and 
capacity; time; value of foreign coins; duties 
on imports; bookkeeping; stenography; cor- 
respondence; postal information; financial 
terms; money and the money market; brokers 
and brokerage; patents; copyright and trade 
marks; corporations; business law; publicity; 
etc. 


Plumbers and Fitters’. —Arithmetic; 

involution 
and evolution; powers, roots, and reciprocals; 
table of circles; decimals; geometrical drawing; 
weights and measures; mechanical powers; 
blue prints; formulas; mensuration; mechan- 
ics; hydromechanics; building construction; 
heating and ventilation; gas and gas-fitting; 
plumbing; etc. 


ee 


I enclose 


Name 


They are little giant encyclo- =z 


No books in existence contain in so small space as much information about the trades a. 
and professions of which they treat as do these Handbooks. 
pedias of practical knowledge giving data and information that is hard to find in ordinary 
books. These Handbooks have been prepared by the well-known textbook writers of the 
International Correspondence Schools whose textbooks are recognized the world over as the 
most practical treatises on the applied sciences ever published. These Handbooks are con- 
sulting experts of the highest rank, and are the most powerful force in the world for the 
They are an indispensable help to quicker and better work 


ildi — Loads and struc- 
Building Trades. tures: strength of 
materials; properties of sections; strength of 
Tivets and pins; materials of construction; 
footings and foundations; masonry construc- 
tion; woods used in building; qualities of 
timbers; joinery; framing; estimating; ele- 
ments of architectural design; drainage sys- 
tems; plumbing fixtures; plumbers’ tables; 
heating and ventilation; gas-fitting; etc. 


Mariners’.—Useful tables, logarithms; 

trigonometry; navigation; 
terrestrial navigation; celestial navigation; 
sailing distances; U. S. Navy; classification of 
war ships; organization of a man of war; 
naval ordnance; explosives; torpedoes; ship 
building; speed, tonnage, and fuel consump- 
tion; ropes; wind and weather; signals; nau- 
tical memoranda; U.S. naturalization laws; 
custom-house fees, etc. 


Telephone and Telegraph.—Usefu! 


tables; 
powers, roots, and reciprocals; mechanics; 
electricity; magnetism; primary batteries; 
storage batteries; electrical measurements; 
telephony; tests with magneto-generator and 
bell; telegraphy; Morse telegraph systems; 
multiplex telegraphy; simultaneous teleg- 
taphy and telephony; etc. 


International Textbook Company 
Box 979, SCRANTON, PA. 


________for which please send me the 
books BEFORE which I have marked X. 


___Mechanics’ Handbook 
___Electrical Engineer’s Handbook 
Building Trades Handbook 
___ Plumbers & Fitters’ Handbook 

—__Tel. & Tel. Handbook 


___Advertiser’s Handbook 


___Mariners’ Handbook 


—__Bookkeeper’s Handbook 
—___Steno. & Corr. Handbook 
____ Business Man’s Handbook 
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Vol. 35. 


PUMPING PLANT AT SLOSS IRON MINES: 


A 750-kw. turbine plant supplying electrical energy 
ie underground motor-driven pumping station. C. A. 
upper. 


POV ER APRIL 9, 1912 Page 496 
ADJUSTMENT OF ELECTRIC LIGHTING RATE: 


The influence cf various fixed charges upon the rates 
and the effect of load factor upon total cost. 


POWER APRIL 9, 1912 Page 498 


CONDENSER HEAD BROKEN BY THE GASKET: 


Due to lack of peating an inside joint was made and 
vibration caused by pump cracked head. W. G. Freer. 


POWER Page 501 


THE KIENAST STEAM TURBINE: 


A turbine of German design employing concentric 
blading by which the steam is made to act upon the 
same wheel several times. 


POWER APRIL 9, 1912 Page 502 
BALANCED DRAFT FURNACE REGULATION: 


The rate of admitting air to the furnace and the 
escape of gases to the atmosphere are automatically 
controlled. Warren 'O. Rogers. 


POWER APRIL 9, 1912 Page 504 
EXPLODING TANK WRECKS BUILDING: 


Acid eats away metal at joint and weakens the tank 
to the point of failure. 


POWER APRIL 9, 1912 
COTTON VERSUS MANILA ROPE: 


Cotton-rope drives are not appreciated in this coun- 
try, due perhaps to an inferior quality of rope. Henry 
D. Jackson. 


POWER 
AN ENGINE ROOM EXPERIENCE: 


To cut down expenses the engineer was discharged 
and the fireman given charge of the plant with 
disastrous results. Alonzo G. Collins. 


POWER APRIL 9, 1912 


THE OIL POWER YACHT “MAIRI”: 


The yacht is equipped with reversing oil engine dif- 
fering from the Diesel type in that the compression 
is limited to 150 lb. per square inch. 


POWER APRIL 9, 1912 
CATECHISM OF ELECTRICITY: 


Construction and operation of open flame-are lamp. 
POWER APRIL 9, 1912 Page 513 


APRIL 9, 1912 


Page 506 


APRIL 9, 1912 Page 508 


Page 509 


Page 510 


READERS WITH SOMETHING TO SAY . 


CENTERING DEVICE FOR CYLINDERS 
PACKING AND GASKET CUTTERS 
Arrow POINTED WRONG WAY 
Traps Dip Not Work 

TEMPLATE SET WRONG 


QUESTIONS BEFORE THE HOUSE. . 


TRANSMITTING CAPACITY OF PULLEYS 
STEP BEARING PRESSURE REGULATOR 
SEE THE HUMP 

Wuy AMERICAN WORKERS EXCEL 
CENTRAL STATION vs. ISOLATED PLANT 


INQUIRIES OF GENERAL INTEREST. . . . 531 


| OUTLINE OF TOPICS 


No. 15. 
PECULIAR CAUSE OF RACING: | 
Chas. E. Mead. Page 514 
REWINDING INDUCTION MOTORS: 
L. Harle Erowne. . Page 514 


SIPHONING AND BOILING OVER: 


Conditions under which these troubles occur and how 
to prevent them. Walter C. Edge. 


POWER APRIL 9, 1912 Page 515 
PISTON ROD PACKING: 

L. M. Johnson and A. Mitchell. Page 516 
TROUBLES IN REFRIGERATING PLANT: 

Wm. S. Keil. 
DIAGRAMS FOR CRITICISM: 

G. L. Lyons. Page 516 
WHAT A KNOCK REVEALED: 

D. J. Means. Page 516 
ALARM FOR COLD STORAGE ROOM: 

Martin McGerry. Page 516 


BOILER EXPLOSION AT GREENTOWN, PENN.: 


Corrcsion of stays causes explosion of single riveted 
lap-seam boiler, killing four and injuring a fifth man. 
Carl H. Beach. 


POWER APRIL 9, 1912 Page 519 


SAN ANTCNIO LOCOMOTIVE BOILER EXPLOSION: 


A result of overpressure permitted by a safety valve 
which had -been previously screwed down Twenty- 
eight were killed and forty injured. 


POWER APRIL 9, 1912 
BOILER EXPLOSION AT SALISBURY, MD.: 


A second-hand lap-seam boiler with cogwheel wired 
to lever of safety valve suddenly “let go,” killing 
six and injuring three. F. A. Grier, Jr. 


POWER 


Page 520 


APRIL 9, 1912 Page 522 
EXPLOSICN OF A BEAM ENGINE FLYWHEEL: 


Flywheel was made up of eight segments and be- 


longed to an old beam engine making 40 r.p.m. John 
S. Leese. 


POWER APRIL 9, 1912 
EDITORIALS 
Cotton Rope Drive 


Control of American Water Power 
Boiler Explosions 


Page 523 


AsBesTtos DRUM COVERING 
BOILERS TRANSFER WATER 

Wronc HOLEs IN FLANGE 

Does Not Fear CENTRAL STATION 
THERMOMETERS ON CONDENSERS 


O1L PUMP AND LUBRICATOR FILLER 

WILL THE INJECTOR WorK? 

FUEL ECONOMY AND CO, RECORDERS 

Cost oF Power IN NEw ENGLAND MILLS 
IMPELLER TURBINE PuMP oR AIR LIFT, WHICH? 


MOMENTS WITH THE AD. EDITOR . . 


. 7 37 
ADVERTISING INDEX ... . 39 
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